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This report, together with Step report 4/99, is the result of the Step groups work for 
the RITTS Oslo Project, Stage 1 (Regional Innovation and Technology Transfer 
Strategies an Infrastructures). The Oslo and Akershus Business Council initiated the 
project in 1998, with financial support from the Commission of the European Union. 
The main purpose of the STEP work within the framework of the RITTS project has 
been to analyse the current situation in the innovation system of the Oslo/Akershus 
region. In order to do this, we have mapped interactions between business activities 
and the research and technology environment in the region. The analysis has been 
based on five different data sources: (i) The Norwegian firm and enterprise register; 
(ii) VAT-register; (iii) the Statistics Norway employment register; (iv) the 
Norwegian Community Innovation Survey; and (v) the STEP  CoTech Database. 
 
We would like to thank Oslo and Akershus Business Council and project leader Knut 
Halvorsen for the opportunity to engage in RITTS Oslo Project research.  
 
 
Oslo, December 1999. 
 
 
Heidi Wiig Aslesen 
Project leader 
 

 v 
$EVWUDFW
 
The Oslo region is clearly one of the most knowledge-intensive and dynamic areas of 
Norway. The business activities are marked by high use of research and development 
(R&D), the employees are the highest educated in the country and companies 
collaborate more with universities, research groups and foreign partners than the rest 
of the country.  
 
These are the main features of the Oslo region economy: 
 
i) Some Oslo-based companies are in a the innovation forefront. The chemical 
and machinery industry are among the most innovative industries in Norway, and the 
Oslo companies in these industries are amongst the most frequent innovating 
companies both within these industries and in Norway.  
 
ii) Firms in the Oslo-region spend more on R&D than the average Norwegian 
firm. However, few firms answer that universities or higher education institutions are 
very important information sources for innovation, suggesting that a large share of 
firms do not look to the scientific infrastructure when innovating. Mobility from the 
scientific community to business in the region is also low. 
 
iii) Firms in the Oslo-region  have a higher share of firms taking part in 
innovation collaboration. They are also slightly more satisfied with the collaboration 
partner than firms elsewhere in the country. The most important means of technology 
transfer in these innovation collaborations are practical face to face collaboration and 
documentation.  
 
iv) Firms in the Oslo-region have a slightly higher share of firms collaborating 
with universities and/or higher education institutions than national average. This is 
also valid for their co-operation with research milieus.  
 
v) A larger share of firms in the Oslo-region co-operate with an international 
partner, than the national average. These companies have a larger share of firms 
collaborating with foreign research institutes and universities (especially among 
manufacturing firms) and with foreign private partners (especially among service 
firms), than average for Norwegian firms.  
 
vi) People employed in the Oslo-region have a more than a proportional share of 
persons in all higher education groups. Companies rely heavily on the skills and 
competence of their workforce to improve their position on the global market. In our 
surveys, employees are emphasised as the most important source of information for 
innovation for the largest share of firms. Almost every second Oslo firm engage in 
training of employees linked to technological innovations.  
 
However, there are some indications to some systemic failures in the region. One of 
the main findings are that Oslo-based firms do not differ much from the average 
Norwegian firm in terms of innovation and economic results from such activity:  
vi 
 
 
 
i) The share of innovative firms is the same as the national average  
 
ii) The share of sales from new products in turnover is the same as the national 
average 
 
These findings may be surprising since one expects that the concentration of 
economic activity as found in city areas would have some implications for firms 
innovation behaviour. The use of R&D, firms’ innovation co-operation and the skill 
of the workforce should have led to more biased innovation activity and economic 
results from such activity. Therefore, at first glance, these findings on innovation do 
appear a bit surprising. But when taking into account the economic activity 
undertaken within this particular region, the findings are not that surprising: Firstly, 
the capital area is an administrative area with state, county and municipal 
administration. Secondly, the region appears to have an unfavourable industry 
structure; it locates a more than proportional share of industries that have a low score 
on the particular innovation indicator used in this report (i.e. printing and 
publishing).  
 
The results in this report suggest a dichotomy of companies in the Oslo region. One 
the one side, there are some companies with strong network relationship in the 
region, a considerable number of firms that are among the most innovative, firms that 
to a large degree are collaborating and which are satisfied with their collaboration 
partners. On the other hand there are industries in the region that rarely innovate, 
suggesting unused endogenous potentials in the region. 
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3HUIRUPDQFHDQGFRRSHUDWLRQLQWKH2VORUHJLRQ
EXVLQHVVVHFWRU0DLQILQGLQJV
,QWURGXFWLRQ
The aim of this report is to map the activities of the business sector in the Oslo 
region, especially the strengths and capabilities of the regional innovation system. 
Key aspects to address include describing the business sector in the Oslo region in 
terms of employment and share of firms, and thereafter illuminate the performance 
and main forms of interaction between the business sector and other actors in the 
economy, first and foremost the scientific infrastructure.  
Our intention is to provide an empirical basis for understanding contact between the 
‘demand’ side and the ‘supply’ side of the region. Broadly speaking, this consists of  
interaction between industry on the one hand and the knowledge infrastructure on the 
other. Our study has four basic steps:  
 
i) Mapping the business sector in the Oslo-region, we measure the most 
important economic activities in the region by looking at employment figures.  
ii) We also map the human resources found in industries in the region, indicating 
the knowledge intensity of different industries. This overview also enables us 
to map the industries in the region that have the largest share of highly skilled 
employees. We also look at patterns of personnel mobility between different 
sectors of the economy in the region. 
iii) The share of companies innovating among different manufacturing and 
service firms in the region is also analysed, together with the performance of 
that activity. We are also interested in how firms innovate, and examine 
firms’ objectives for innovation and also their sources of information for 
innovation.  
iv) Firms’ innovation-collaboration patterns with other actors are also of great 
interest. Of particular interest are the relationships firms perceive as most 
successful. In addition, it will be interesting to see what forms of interaction 
 67(3UHSRUW5
 
 
firms value the most. These findings will give us an idea of the extent and the 
success of interaction in the innovation process. 
,QGXVWULDOVWUXFWXUHLQWKH2VORUHJLRQNQRZOHGJHLQWHQVLYHVHUYLFHV
The Oslo region is a dominant national service centre. Employment in private and 
public services represented in 1996 as much as 80 percent of total employment in the 
region. There are several indicators pointing at the Oslo region as a knowledge 
intensive service area: While employment in the Oslo region accounts for about ¼ of 
national employment, the region’s share of employment in research is much higher 
than this average; 40 percent. A search for the largest industries as share of national 
employment shows that there are three dominant service industries located in this 
region. These are ‘activities auxiliary to financial intermediation’ (70 percent of 
national employment), ‘computers and related activities’ (65 percent) and ‘air 
transport’ (60 percent). Health care accounts for about 50 percent of employment in 
the public sector, and is greater than public administration and education together.  
 
Manufacturing industries do not show the same measures, but there exist some large 
part of important national industries in the region. The largest manufacturing 
industries are printing and publishing (30 percent of all manufacturing employment 
in the region), food and beverages (20 percent) and chemicals (10 percent). As share 
of employment on a national level, five industries have a larger share of national 
employment than overall average (1/4 of employment). These industries are tobacco 
(76 percent1), office machinery and computers (57 percent), publishing and printing 
(38 percent), radio and television (36 percent) and chemicals (26 percent). 
 
The largest single private service industry is wholesale and trade, representinging 
about 25 percent of all private service employment. This industry is followed in size 
by ‘other business activities’ (20 percent) and ‘retail trade’ (18 percent). The Oslo 
region has a significantly lower share of employment in telecommunication services 
compared to the regional share of national employment; about eight percent of 
telecommunication employment is in companies located in the Oslo region.  
 
3HUIRUPDQFHDQGFRRSHUDWLRQLQWKH2VORUHJLRQEXVLQHVVVHFWRU  
 
 
There has been a decline in new firm formation the last four years. Despite this 
decline, the share of new registered firms in 1998 is higher in the Oslo region than in 
other counties in the country. In Oslo there are 14.6 percent new registrations pr 100 
enterprises, the share for Akershus is 12.5 percent. New registrations can present 
important contributions to innovation in a region; the high numbers for the Oslo 
region do suggest a dynamic region.  
’LVWULEXWLRQRIFRPSHWHQFHLQWKH2VORUHJLRQ
The Oslo-region contains as much as 43 percent of all Norwegian employment with 
highest level of education. The region has 27 percent of national employment, 
meaning that the region has a more than a proportional share of persons with highest 
levels of education. In fact, the region has more than a proportional share of persons 
in all higher education groups. This is probably due to the fact that the region 
contains the capital, which implies the presence of state, county and municipal 
administration in the region, all employing persons with higher education. In 
addition, many big firms and national institutions have their headquarters in Oslo. 
When looking at the share of persons with educational backgrounds in natural 
sciences and engineering, the difference between Oslo and other big cities like 
Bergen, Trondheim and Stavanger is not so marked. When looking more closely into 
mobility patterns between the research institutions (R&D institutes, universities and 
scientific colleges) and different sectors of the economy, the rates of persons leaving 
these institutions to work in the business sector seems low. These numbers, however, 
must be seen in context of other ways of diffusing new knowledge.   
,QQRYDWLRQDFWLYLW\LQWKH2VORUHJLRQ
The ‘Norwegian Community Innovation Survey’ showed that there are few 
differences between firms located in the capital area of Norway and the average 
Norwegian firm, when looking at innovation at an aggregated level. However, 
examining the data on a more dis-aggregated level there are differences. To make it 
clear what we mean by innovation in this report, we will present the definition of 
technological innovation; A technological innovation comprise implemented 
technologically new products and processes and significant technological 
                                                                                                                                          
1
 Two companies with respectively 30 and 400 employees 
 67(3UHSRUW5
 
 
improvements in products or processes. Measuring technological innovation is a 
difficult task. When interpreting results of an innovation survey one must have in 
mind that technological innovation is probably the single most heterogeneous 
economic activity, and that when quantifying innovation performance one is limited 
to indicators that are easy to quantify. Besides this, one must also have in mind that 
there is a general problem of accuracy and reliability when collecting data through 
survey questionnaires. The answers given by the survey must therefor not be treated 
as accurate measures but as rather well informed estimates by people responsible in 
the firms. 
When investigating innovation activity among different manufacturing industries, 
one detects a slightly higher share of innovating firms in the Oslo-region than the 
average for the country in industries like ‘Petroleum refining, chemicals’, 
‘Machinery and equipment’ and ‘Other manufacturing’, one must remember that on 
this level of detail the number of observation is limited. When looking at 
manufacturing industries’ innovation performance (measured as share of turnover 
that was accounted for by new or improved products), the Oslo-region also stands 
out as performing better in some industries than the average for the country. The 
industries are ‘Office machinery, computers, electrical machinery’, ‘Pulp and paper, 
basic metal’ and ‘Machinery and equipment’. In manufacturing the Oslo-region also 
has a slightly higher share of innovators than the average for the country among 
firms with more than 100 employees. 
 
It has been difficult to find international comparisons of innovation performance 
from other capital areas, but we have found international comparisons at national 
level. For international comparisons of innovation performance (share of firms with 
innovation activity) one can use the results of Eurostats Community Innovation 
Survey which has selected results from 12 EEA(1) Member States. It shows that 
compared to other European countries, the share of innovative manufacturing firms 
in Norway is slightly lower, and that the share of innovative service firms is 
particularly lower than the European average. 
                                                 
(1)
 European Economic Area (EU and EFTA) 
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In planning public policy directed towards industry and specifically towards 
technological development and innovation it is important to know ‘how’ firms 
innovate. One way of exploring ‘how’ firms innovate is to look at firm’s innovation 
expenditure effort, and how it is distributed on different innovation activities. We 
found that the structure of the amount spent on innovation in manufacturing industry 
differs between the Oslo-region and the average for Norway. Innovative firms in the 
Oslo-region spend more internal R&D and acquisition of R&D services than the 
average Norwegian firm. This might be an effect of the large share of ‘suppliers’ in 
the region; the region locates a large share of the countries R&D institutions and 
R&D headquarters. The higher share might also be an effect of some very large firms 
using large amounts on i.e. R&D. This will disrupt the picture, suggesting not to look 
at the total amount spent on innovation costs, but instead count the share of firms 
engaged in different innovation activities. When using this method, the structure of 
the innovation pattern does not differ much between firms in the Oslo-region and the 
average Norwegian firm. It is worth mentioning that the second most cited 
innovation activity in the Oslo-region is ‘training linked to technological innovation’; 
suggesting continuous learning and development in the firm. In the service industry, 
the structure of innovation expenditure and the structure of innovation activity is 
very similar among firms in the Oslo-region and Norway. 
Other aspect of analysing ‘how’ firms innovate is to investigate firm’s objectives for 
innovation and further which factors that trigger innovation. There are few 
differences between firms in the Oslo-region and the average Norwegian firm when 
analysing these factors. Firms’ objectives for innovation are largely linked to the 
products or services they sell, rather then to the production process. Improving 
product quality is the most important reason to engage in innovation, followed by 
‘Open up new markets or increase market share’. The latter factor seems to be more 
important for service firms in the Oslo-region than the average Norwegian firm, 
suggesting an offensive strategy. There are little difference between firms in the 
Oslo-region and the average Norwegian firms when looking at the most important 
source of information for innovation; ‘Sources within the enterprise’ is emphasised 
by the largest share of firms, closely followed by ‘Customers’ and ‘Other enterprises 
within the enterprise group’.  
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Information is a valuable asset to firms in that it enables firms to undertake and 
exploit innovative activity. Collaborative agreements might link information 
acquisition with the production of knowledge. The reasons for collaborative 
agreements to occur are manifold, the aim is however to form more efficient 
mechanisms for the transfer of knowledge. In our study we found that firms in the 
Oslo-region have a higher share of innovation collaboration than the average 
Norwegian firm. This is true both for manufacturing and service firms. Firms in the 
Oslo-region use foreign partners to a larger degree than the average Norwegian firm, 
suggesting a role as bridge builders to international milieus. There is however a 
difference between what types of foreign partners manufacturing and service firms 
emphasise; manufacturing firms in the Oslo-region has twice as many firms engaged 
in innovation collaboration with foreign public partners than the average Norwegian 
firm (17.6%-8.8%). This suggests that firms in the region can be seen as bridge 
builders to universities and R&D-institutions abroad. For services, innovative firms 
in the Oslo-region has a 13 percentage point larger share of foreign private 
collaboration partners than the average Norwegian firm.  
 
The innovation survey, however, tell us little about the collaboration process. The 
Co-tech database has looked more closely at the collaboration process between firms 
and their partners. 

 
,QQRYDWLRQFROODERUDWLRQLQ1RUZD\DQGLQWKH2VORUHJLRQ
The innovation collaboration survey carried out by Step in 1998,  has been able to 
draw a number of conclusions, even though the sampling methods have not made it 
possible to carry out a thorough statistical analysis of the Oslo-region. The data 
indicate that it is quite probable that the tendency to collaborate is actually markedly 
higher in the Oslo-region than the average for the rest of the country. In terms of 
collaboration partners, firms in the Oslo-region work most frequently with suppliers 
of materials and components and with private customers. This is a general tendency 
in innovation related collaboration, and shows that innovation is an LQWHUDFWLYH
SURFHVV, in which successful mutual learning and influencing among significant 
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partners is a crucial factor. Firms in the Oslo-region collaborate much more 
frequently with public customers, markedly less with research institutes, and only 
slightly more with entities in the university and higher education category than firms 
elsewhere in the country. Given the status of Oslo as the administrative centre of 
Norway, the first fact appears not to be surprising. The fact that the University of 
Oslo and other institutions in higher education does not play a more prominent role 
might be more surprising. We have also looked into how collaboration happens, but 
the data here do not allow specific analyses of the situation in the Oslo-region. In 
general, with only a couple of exceptions, it is LQIRUPDOIDFHWRIDFHFROODERUDWLRQ, 
and the use of reports and other GRFXPHQWDWLRQ that are the most important 
dimensions of collaborative relationships. As for perception of how important 
SDUWQHUV are, the partner categories that are most often considered very important 
contributors to key innovation projects also tend to be the partner categories which 
are used frequently in collaborative innovation efforts. Private customers, for 
instance, are used extensively as partners, and get the highest share of top marks for 
significance. Research institutes come fifth in this ranking, a position that matches 
well the frequency with which they are used as partners in innovation. The same 
holds for partners in the university and higher education sector: They score low also 
on this ranking. They are relatively rarely involved in collaborative relationships, and 
even when they are involved, they do not get very high marks for their contributions. 
Finally, we find that innovating and collaborating firms in the Oslo-region on 
average are more satisfied with the contributions of their partners than firms are 
elsewhere in Norway, both in terms of the rate of firms awarding top marks and in 
terms of average marks awarded. These differences are not very large, however. We 
wish to make a final note on the figures concerning the role of the University and 
other institutions’ level of involvement in innovation collaboration. The numbers in 
themselves are quite clear: The level of direct involvement is modest. In evaluating 
this fact however, it is important to note that the role of the university is not limited 
to direct engagement in business innovation. Substantial benefits of the work going 
on in the university may flow to business and industry by way of diffusion of 
educated people, and dissemination of results that are available to all, and not limited 
to particular collaborative relationships.  
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’DWDVRXUFHV
This report presents an analysis of the Oslo-region based on five different data 
sources:  
 
• µ7KHLQGXVWULDOVWUXFWXUHLQWKH2VORUHJLRQ¶ In the first part of the report, we 
present findings from the ‘The Norwegian firm and enterprise register’ and the 
VAT-register, together with the ‘Statistics Norway employment register’, which 
give us figures on employment- and firm structure in the Oslo-region. By using 
the VAT-register, we will be able to present numbers of new firm formation in 
the region, and to look into which manufacturing industries in the region are 
growing. 
• µ’LVWULEXWLRQRIFRPSHWHQFHLQWKH2VORUHJLRQ¶In the second part, we will 
use the ‘Statistics Norway employment register’ to look at education levels in 
different industries, and further highlight mobility patterns in the Oslo-region. 
• µ,QQRYDWLRQDFWLYLW\LQWKH2VORUHJLRQ¶In the third part, we will use the 
‘Norwegian Community Innovation Survey’ carried out by Statistic Norway in 
1997. The analysis will focus on the extent of innovation activity in the Oslo-
region, and will further investigate how the process of innovation is carried out in 
the firms. 
• µ)DFWVRQLQQRYDWLRQFROODERUDWLRQLQ1RUZD\DQGLQWKH2VORUHJLRQ¶The 
fourth part of the report is based on the ‘The STEP Cotech database’, compiled 
by the STEP-group during 1998. The objective of the survey was to examine the 
co-operation process more closely by establishing what kind of partners work 
together on successful innovation projects, and what kinds of interaction there are 
between collaborators. 
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,QGXVWULDO6WUXFWXUHLQWKH2VORUHJLRQ
By Thor Egil Braadland
 
,QWURGXFWLRQ
Reading the newspapers’ descriptions of economic activity in the Oslo region, 
emphasis tends to lie on IT-related industries and services, on finance and other 
competence-based technology producers and -users. This is to some extent correct, 
but there is more to it than this. This section of the paper attempts to bring some 
stylised facts into the discussions on what actually are important activities in the Oslo 
region. We will also look into new-firm formation in the region, and look at which 
manufacturing industries have experienced growth in recent years. 
 
What are the economic particularities of the Oslo region, the industrial VXLJHQHULV of 
the capital region? One way to describe the Oslo region is as a dominating location 
for public and private services.  But the region is also enriched with substantial 
shares of manufacturing activities in some national industries, such as printing and 
publishing and the tobacco industry.  
 
The region is defined as the two counties Oslo and Akershus. Table 1 provides a 
brief introductory overview of industries in the Oslo region, based on employment 
figures on standard NACE 2-digit level.  
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7DEOH,QGXVWULHVLQWKH2VORUHJLRQ1$&(GLJLWPDQXIDFWXULQJLQGXVWULHV
SULYDWHDQGSXEOLFVHUYLFHVPHDVXUHGLQHPSOR\PHQWLQ2VORUHJLRQFRPSDQLHV

,QGXVWU\ (PSOR\HHV
Health care  66845 
Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcy-
cles 
 46070 
Retail Trade, Except of Motor Vehicles / Motorcycles; Repair of PHG3  31621 
Public administration and defense  30755 
Education  26620 
Hotels and Restaurants  16407 
Financial Intermediation, Except Insurance and Pension Funding  11700 
Publishing and Printing  10802 
Land Transport; Transport Via Pipelines  10790 
Sale, Maintenance and Repair of Motor Vehicles, Motorcycles; Automotive Fuel  9758 
Computers and Related Activities  9433 
Architectural and Engineering Activities and Related Technical Consultancy  9303 
Legal, Accounting, Book-Keeping and Auditing Activities  8213 
Supporting and Auxiliary Transport Activities; Activities of Travel Agencies  8200 
Labor Recruitment and Provision of Personnel  8025 
Mail and distribution  7637 
Food Products and Beverages  7433 
Air Transport  5381 
Water Transport  5262 
Miscellaneous Business Activities N.E.C.  4915 
Industrial Cleaning  4831 
Insurance and Pension Funding, Except Compulsory Social Security  4811 
Real Estate Activities  4232 
Chemicals And Chemical Products  4144 
Advertising  3294 
Other Transport Equipment  3032 
Machinery and Equipment  2668 
Telecommunications  2158 
Technical Testing and Analysis  1923 
Electricity, gas and water supply  1860 
Renting Of Machinery and Equipment Without Operator and of PHG  1855 
Radio, Television and Communication Equipment and Apparatus  1752 
Metal Products, Except Machinery and Equipment  1652 
Furniture and Manufacturing N.E.C.  1465 
Activities Auxiliary to Financial Intermediation  1438 
Electrical Machinery and Apparatus N.E.C.  1428 
Investigation and Security Activities  1290 
Sewage and renovation  1245 
Medical, Precision and Optical Instruments, Watches and Clocks  1073 
Rubber and Plastic Products  984 
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Other Non-Metallic Mineral Products  984 
Wood And Wood Products, Except Furniture; Manufacture of  925 
Office Machinery and Computers  462 
Tobacco Products  431 
Basic Metals  399 
Textiles  269 
Pulp, Paper and Paper Products  228 
Transport Equipment  190 
Clothing  163 
Leather; Luggage, Handbags, Saddlery, Harness and Footwear  43 
Coke and Refined Petroleum Products  13 
680SULYDWHVHUYLFHVSXEOLFVHUYLFHVDQGPIJLQGXVWULHV  
Share of total employment  88 % 
   
 
:KDWLVµHPSOR\PHQWLQWKH2VORUHJLRQ¶"
The employment dataset we use allows two approaches in mapping industrial 
structure in the Oslo region; what we respectively term the social approach and the 
industrial approach. The social approach involves mapping the working LQKDELWDQWV
in the Oslo region, and subsequently looks at in which sectors, industries and 
company sizes these people work. Such mapping would grasp what people living in 
the Oslo region do for a living, how people in the Oslo region live. However, the 
Oslo region is marked by a high share of commuting from counties around the area. 
What we have termed the sociological approach would not cover the full economic 
picture in the Oslo region, as there are more people working in the Oslo region than 
actually living in it. In order to get a full picture of the actual economic situation, we 
have chosen to use the industrial approach. This approach takes as its starting point 
the FRPSDQLHVlocated in the Oslo region, and then maps the employees in these 
companies.  
 
This means that we measure industrial activity in the Oslo region by looking at the 
number of employees working in companies based in the Oslo region. Employment 
figures represent an interesting proxy to economic activity and industrial structure, as 
it reflects the ‘social footprints’ of business activities. However, it is important to 
notice that there is no indicator that captures the term ‘industrial structure’ in any 
canonical way. Of the many measures which aim to grasp economic activity, 
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employment figures do not necessarily represent the best or most exact way of 
measuring such activity. High employment in a particular industry could just as well 
be interpreted as a sign of an economically stagnant, labour-intensive industry with 
low turnover per employee. In this view, economic activity could just as well - or 
perhaps better - be interpreted in more explicit economic ways, such as value added, 
turnover or export value per employee.  
 
However, employment is not to be regarded as an inferior indicator on industrial 
activity. There are four clear advantages to using this indicator: i) Employment is a 
direct social and measurable impact of economic activity, ii) Stable employment in 
an industry is a usable indicator on lasting (industrial) activity, iii) Employment 
statistics are comparable and relatively reliable measures by which to capture and 
illuminate industrial structures (differences in activities by company sizes and 
industrial classes), and iv) Good employment data-sets are available to provide 
detailed information on industry, company size and employment in the Oslo region.  
 
To sum up, by ‘employment in the Oslo region’ we understand the collective of 
persons with personal income from a working place located within the boundaries of 
the Oslo region. In the following, we include all persons with any income. Note that 
these figures therefore also include part-time workers such as students and 
pensioners, and people about to leave work. However, these do not represent 
significant shares of employment2.  
 
(PSOR\PHQWWKHDFWXDOSLFWXUH
5HDOVL]HV
Companies located in the Oslo region account for ¼ of all Norwegian employment, 
in all 440.000 persons. The region has two dominant sectors, namely the public 
sector and the private services sector. Private services represent almost half of all 
employment in the region, while almost 1/3 of all employment in the area is in the 
public sector (Table 2). Employment in the building and construction sector is about 
half the size of manufacturing industries, and about ten percent of private services in 
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the region. The share of persons working in this sector in this region is slightly 
higher than same share on a national level (five percent compared to twentyfive 
percent). 
 
5HODWLYHVL]H
Employment in the Oslo region represents about ¼ of all employment in Norway. 
There are three sectors in the region that absorb a remarkably higher share of 
national sectoral employment than this 25 percent share; private services, research 
and ‘others’. (‘Others’ refers first and foremost to employment in private 
organisations and recycling). The largest sector in the Oslo region, measured in share 
of national employment, is research. From the table we can see that 40 percent of all 
Norwegian private research employment (i.e. excluding university and college 
research) is located in Oslo region companies. Almost the same share of national 
sectoral employment is found within the ‘others’ (organisation and recycling) 
category, at 39 percent. Private services account for 32 percent of all employment in 
Norway, which represents six percentage points more than the Oslo average of 
national employment.  
 
There are fewer people in manufacturing industries and building and construction in 
the Oslo region than the national average indicates. 14 percent of national 
employment in manufacturing industries is found in the Oslo region, while for 
building and construction the share is 18 percent. Public sector employment in the 
Oslo region accounts for 20 percent of all national employment in public sector. In 
other words, the share of persons working in public sector in the Oslo region is lower 
than national average.  
 
 
                                                                                                                                          
2
 With a wage cut-off on 100.000 NOK, we lose about 12-14 percent of the persons.  
 67(3UHSRUW5
 
 
7DEOH(PSOR\PHQWLQWKH2VORUHJLRQDQG1RUZD\E\VHFWRU
Area Employees Share em-
ployment 
National 
employment 
Share national 
employment 
Definition (NACE) 
Public sector 134.962 31 % 688.734 20 % 40, 41, 641, 75-90  
Manufacturing 40.540 9 % 288.240 14 % 15-36 
Private services 210.910 48 % 659.732 32 % 50-72, 74, ex. 641 
Research 3.999 1 % 9.845 40 % 73 
Building and construction 21.165 5 % 119.056 18 % 45 
Others 26.641 6 % 68.893 39 % un-cat., 0-14, 37, 91- 
Total 438.217 100 % 1.831.500 24 %  
 
 
In the following, we will look more closely at how employment is distributed in sub-
sectors of these economic areas. The four sectors are public sector, manufacturing 
industries and private services.  
 
3XEOLFVHFWRU
A large proportion - about 1/3 - of Oslo region employment is within the public 
sector, with a total of 135,000 employees. About half of this public sector 
employment is in health care (Table 3). This accounts for more than twice as much 
as public administration and defence, which make up about ¼ of employment. 
Employment in education represents 1/5 of the public sector employment in the Oslo 
region (1996). 
 
7DEOH(PSOR\PHQWLQSXEOLFVHFWRULQWKH2VORUHJLRQ
$UHD (PSOR\HHV ’HILQLWLRQ1$&(
Public administration and defence 30.755 75 
Education  26.620 80 
Health care 66.845 85 
Sewage and renovation 1.245 90 
Electricity, gas and water supply 1.860 40, 41 
Mail and distribution 7.637 641 
SUM 134.962  
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0DQXIDFWXULQJLQGXVWU\
(PSOR\PHQW
Employment in the Oslo region manufacturing industry represents about 10 percent 
of all employment in the region. The total number of employees in this sector is 
40,500. The largest manufacturing industries are printing and publishing (30 percent 
of all employment in manufacturing industries), food and beverages (20 percent) and 
chemicals (10 percent) (Table 4, bright floaters).  
 
The table also shows the size of the different industries in the Oslo region relative to 
national employment within the same industries (dark floaters). As we recall from 
earlier, the Oslo region represents a total of 24 percent of national employment. The 
table shows that there are five industries that have a larger share of national 
employment than this 24 percent average. These industries are tobacco (76 percent), 
office machinery and computers (57 percent), publishing and printing (38 percent), 
radio and television (36 percent) and chemicals (26 percent).  
 
Manufacturing in the Oslo region represents only 14 percent of national employment 
in manufacturing industries. ‘Medical and optical instruments’ are also included in 
the overview if we lower the threshold to this level, representing about 20 percent of 
national employment.   

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7DEOH(PSOR\PHQWLQPDQXIDFWXULQJLQGXVWULHVLQWKH2VORUHJLRQVKDUHRIWRWDO
PDQXIDFWXULQJHPSOR\PHQWLQ2VOREULJKWIORDWHUVDQGVKDUHRIQDWLRQDOLQGXVWU\
HPSOR\PHQWGDUNIORDWHUV
Industry Employment NACE Share of manufacturing employment in the Oslo region 
(bright floaters) and share of national employment in 
industry (dark floaters), (not comparable sizes) 
Food Products and Beverages 7433 15 
Tobacco Products 431 16 
Textiles 269 17 
Clothing 163 18 
Leather; Luggage, Handbags, Saddlery, Harness and Footwear 43 19 
Wood and Wood Products, Except Furniture; Manufacture of 925 20 
Pulp, Paper and Paper Products 228 21 
Publishing and Printing 10802 22 
Coke and Refined Petroleum Products 13 23 
Chemicals and Chemical Products 4144 24 
Rubber and Plastic Products 984 25 
Other Non-Metallic Mineral Products 984 26 
Basic Metals 399 27 
Metal Products, Except Machinery and Equipment 1652 28 
Machinery and Equipment 2668 29 
Office Machinery and Computers 462 30 
Electrical Machinery and Apparatus N.E.C. 1428 31 
Radio, Television and Communication Equipment and Apparatus 1752 32 
Medical, Precision and Optical Instruments, Watches and Clocks 1073 33 
Transport Equipment 190 34 
Other Transport Equipment 3032 35 
Furniture and Manufacturing N.E.C. 1465 36 
SUM 40.540  

1XPEHURIFRPSDQLHV
The picture of industrial structure in manufacturing industries is further elaborated 
when we take into account the number of companies and average number of 
employees per company in the Oslo region. Table 5 examines the relation between 
employment and companies in different manufacturing industries.  
 
We see that the average largest units are found in production of tobacco; two 
companies account for 431 employees, representing an average of 215 employees per 
company. Tobacco is followed by chemicals (48 companies, 4144 employees = 86 
employees per company) and office machinery and computers (6 companies, 462 
employees = 77 employees per company).  
 
                                                 
3
 N.E.C. = Not Elsewhere Categorised 
0 % 20 % 40 % 60 % 80 %
Average Oslo-region 
share of national 
employment = 24 percent 
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7DEOH$YHUDJHQXPEHURIHPSOR\HHVDQGQXPEHURIFRPSDQLHVLQGLIIHUHQW
PDQXIDFWXULQJLQGXVWULHVLQWKH2VORUHJLRQ 
(PSOR\HHSHUFRPSDQ\  ,QGXVWU\ 1XPEHURIFRPSDQLHV
Food Products and Beverages 
Tobacco Products 
Textiles 
Clothing 
Leather; Luggage, Handbags, Saddlery, Harness and Footwear 
Wood And Wood Products, Except Furniture; Manufacture of 
Pulp, Paper and Paper Products 
Publishing and Printing 
Coke and Refined Petroleum Products 
Chemicals and Chemical Products 
Rubber and Plastic Products 
Other Non-Metallic Mineral Products 
Basic Metals 
Metal Products, Except Machinery and Equipment 
Machinery and Equipment 
Office Machinery and Computers 
Electrical Machinery and Apparatus N.E.C. 
Radio, Television and Communication Equipment and Apparatus 
Medical, Precision and Optical Instruments, Watches and Clocks 
Transport Equipment 
Other Transport Equipment 
Furniture and Manufacturing N.E.C. 



What becomes obvious is that the industrial structure of the manufacturing industries 
appears slightly different now than when we only looked at number of employees. In 
Table 6 we have used average number of employees  (1,842) and number of 
companies (105) to categorise the individual industries in four broad categories; 
PLQRULQGXVWULHV(few companies, few employees), KHJHPRQLFLQGXVWULHV(few 
companies, many employees), DUWLVDQLQGXVWULHV(many companies, few employees) 
and GRPLQDQWLQGXVWULHV (many companies, many employees) 
 
0 200 400 600 800
0100200300
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7DEOH0LQRUPDQXIDFWXULQJLQGXVWULHVDUWLVDQLQGXVWULHVKHJHPRQLFLQGXVWULHV
DQGGRPLQDQWLQGXVWULHVLQWKH2VORUHJLRQ,QGXVWULHVZLWKKLJKHUQXPEHURI
HPSOR\HHVSHUFRPSDQ\WKDQDYHUDJHLQEROG,QGXVWULHVZKHUH2VORKDVD
PDJQLWXGHUHODWLYHWRQDWLRQDODYHUDJHLHPRUHWKDQSHUFHQWRILQGXVWULDO
HPSOR\PHQWDUHXQGHUOLQHG
 )HZHPSOR\HHV 0DQ\HPSOR\HHV
)HZFRPSDQLHV
M
in
or
  
in
du
st
rie
s Wood and wood products, electrical ma-
chinery, medical and optical instruments, 
other non-mineral products, rubber and 
plastics, Textiles, Clothing, 5DGLRDQG
7HOHYLVLRQ, Pulp and Paper, Basic Met-
als, Transport Equipment, Leather,2IILFH
0DFKLQHU\$QG&RPSXWHUV, Coke And 
Refined Petroleum Products, 7REDFFR
3URGXFWV  
 
H
eg
em
on
ic
  
in
du
st
rie
s 
 
2WKHUWUDQV
SRUWHTXLS
PHQW, FKHPL
FDOV,  
0DQ\FRPSDQLHV
Ar
tis
an
 
in
du
st
rie
s Metal products, furniture,   
D
om
in
an
t 
in
du
st
rie
s Printing and 
publishing, food 
products, ma-
chinery and 
equipment   
 

3ULYDWHVHUYLFHV
Private services is the single largest sector in the Oslo region with respect to 
employment; almost one of two employees worked in private services in 1996. There 
are of course large variations both in activity and employment between different 
industries within these services. The largest single service industry is wholesale and 
trade, representing about 25 percent of all private service employment. This industry 
is followed in size by ‘other business activities’ (20 percent) and ‘retail trade’ (18 
percent). Other business activities covers areas as legal, accounting, bookkeeping and 
audition activities, architectural activities, technical testing and analysis, advertising, 
labour recruitment and provision of personnel, security activities and industrial 
cleaning. The individual employment figures for these industries are given in Table 
8. The largest industry is architecture, followed by bookkeeping and labour 
recruitment.  

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7DEOH(PSOR\PHQWLQSULYDWHVHUYLFHVLQWKH2VORUHJLRQ
,QGXVWU\ (PSOR\PHQW 1$&( 6HUYLFHHPSOVKDUH
Sale, Maintenance and Repair of Motor Vehicles, Motorcycles; Automotive Fuel 9758 50 
Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles 46070 51 
Retail Trade, Except of Motor Vehicles / Motorcycles; Repair of PHG4 31621 52 
Hotels and Restaurants 16407 55 
Land Transport;Transport Via Pipelines 10790 60 
Water Transport 5262 61 
Air Transport 5381 62 
Supporting and Auxiliary Transport Activities;Activities of Travel Agencies 8200 63 
Telecommunications 2158 642 
Financial Intermediation, Except Insurance and Pension Funding 11700 65 
Insurance and Pension Funding, Except Compulsory Social Security 4811 66 
Activities Auxiliary To Financial Intermediation 1438 67 
Real Estate Activities 4232 70 
Renting of Machinery and Equipment Without Operator and of PHG4 1855 71 
Computers and Related Activities 9433 72 
Other Business Activities 41794 74 
SUM 210910  

7DEOH(PSOR\PHQWLQµ2WKHUEXVLQHVVDFWLYLWLHV¶LQWKH2VORUHJLRQ1$&(
,QGXVWU\ (PSOR\PHQW 1$&(HPSOVKDUH
Legal, Accounting, Book-Keeping and Auditing Activities 8213 
Architectural and Engineering Activities and Related Technical Consultancy 9303 
Technical Testing and Analysis 1923 
Advertising 3294 
Labor Recruitment and Provision of Personnel 8025 
Investigation and Security Activities 1290 
Industrial Cleaning 4831 
Miscellaneous Business Activities N.E.C. 4915 
SUM 41794 

More interesting, however, are Table 9 and Table 10, which present the share of 
different Oslo region service industries and their share of national employment in 
respective industries. The general picture is that most services are over-represented 
in this region. 12 of 16 service industries (on a 2-digit NACE level) have more 
employment in the Oslo region than the region’s average share of national 
employment should indicate. There are three national service industries which are 
dominantly located in the Oslo region, and these are activities auxiliary to financial 
intermediation (70 percent), computers and related activities (65 percent) and air 
transport (60 percent). The Oslo region has a markedly lower share of employment in 
telecommunication services compared to the regions' share of national employment; 
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about eight percent of telecommunication employment work is in companies located 
in the Oslo region.  
 
7DEOH3ULYDWHVHUYLFHLQGXVWULHVLQ2VORDQGWKHLUVKDUHRIQDWLRQDOLQGXVWULDO
HPSOR\PHQW
Industry 6KDUHRIQDWLRQDOHPSOR\PHQW
Sale, Maintenance and Repair of Motor Vehicles, Motorcycles; Automotive Fuel   
Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles   
Retail Trade, Except of Motor Vehicles / Motorcycles; Repair of PHG4   
Hotels and Restaurants   
Land Transport;Transport Via Pipelines   
Water Transport   
Air Transport   
Supporting and Auxiliary Transport Activities;Activities of Travel Agencies   
Telecommunications   
Financial Intermediation, Except Insurance and Pension Funding   
Insurance and Pension Funding, Except Compulsory Social Security   
Activities Auxiliary To Financial Intermediation   
Real Estate Activities   
Renting of Machinery and Equipment Without Operator and Of PHG5   
Computers and Related Activities   
Other Business Activities   


7DEOHµ2WKHULQGXVWULHV¶LQ2VORDQGWKHLUVKDUHRIQDWLRQDOLQGXVWULDO
HPSOR\PHQW1$&(
,QGXVWU\ 6KDUHRIQDWLRQDOHPSOR\PHQW
Legal, Accounting, Book-Keeping and Auditing Activities  
Architectural and Engineering Activities and Related Technical Consultancy  
Technical Testing and Analysis  
Advertising  
Labor Recruitment and Provision Of Personnel  
Investigation and Security Activities  
Industrial Cleaning  
Miscellaneous Business Activities N.E.C.  

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From Table 10 we also see that there are three service industries with particularly 
high shares of national employment within the same industries. These are 
‘advertising’, ‘technical testing and analysis’ and ‘labour recruitment and provision 
of personnel’.  
 
Table 11 gives us a further illustration of the industrial structure within service 
industries. The table shows the average number of employees in industry, and 
number of companies within each industry. As we can see, there are two important 
industries with dominantly large actors, namely the air industry and financial 
intermediation. Both these industries represent substantial employment diffused on 
few companies.  

7DEOH$YHUDJHQXPEHURIHPSOR\HHVLQGLIIHUHQWVHUYLFHLQGXVWULHVDQGQXPEHU
RIFRPSDQLHV2VORUHJLRQ
Average empl. per company Industry Number of compan
Sale, Maintenance and Repair Of Motor Vehicles, Motorcycles; Automotive Fuel 
Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles 
Retail Trade, Except of Motor Vehicles / Motorcycles; Repair of PHG4 
Hotels and Restaurants 
Land Transport;Transport Via Pipelines 
Water Transport 
Air Transport 
Supporting and Auxiliary Transport Activities;Activities of Travel Agencies 
Telecommunications 
Financial Intermediation, Except Insurance and Pension Funding 
Insurance And Pension Funding, Except Compulsory Social Security 
Activities Auxiliary To Financial Intermediation 
Real Estate Activities 
Renting Of Machinery And Equipment Without Operator and Of PHG6 
Computers And Related Activities 
Other Business Activities 


As with manufacturing industries it is possible to map the service industries in four 
categories; PLQRULQGXVWULHV(few companies, few employees), KHJHPRQLFLQGXVWULHV
(few companies, many employees), DUWLVDQLQGXVWULHV(many companies, few 
employees) and GRPLQDQWLQGXVWULHV (many companies, many employees). As before, 
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IHZhere refers to EHORZDYHUDJHi.e. less than 13,182 employees and 1,308 
companies.  
 
7DEOH0LQRUVHUYLFHLQGXVWULHVDUWLVDQLQGXVWULHVKHJHPRQLFLQGXVWULHVDQG
GRPLQDQWLQGXVWULHVLQWKH2VORUHJLRQ,QGXVWULHVZLWKKLJKHUQXPEHURIHPSOR\HHV
SHUFRPSDQ\WKDQDYHUDJHLQEROG,QGXVWULHVZKHUH2VORKDVDPDJQLWXGHUHODWLYH
WRQDWLRQDODYHUDJHLHPRUHWKDQSHUFHQWRILQGXVWULDOHPSOR\PHQWLV
XQGHUOLQHG
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1HZILUPIRUPDWLRQ
This section will look more closely at the establishment of new companies in the 
Oslo region. We also have data on business close ups for manufacturing industry in 
the Oslo-region. The data is based on the Directorate of Taxes’ VAT register7, which 
registers and de-registers firms. Using register-data to investigate the establishment 
of new firms, it is important to have in mind that there are limitations. Some new 
registered firms are not all ‘new’, they may, for instance, have changed their form of 
ownership (i.e. from sole traders to joint-stock companies). Certain industries in the 
                                                 
7
 In Norwegian: Skattedirektoratets database over foretak som er pliktige til å betale merveridavgift, 
mva-mantallet. 
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service sector, like banking, insurance, culture, sports, teaching, health, research, 
consultancy and broadcasting do not pay tax, and are therefore not included in the 
VAT register. In addition, only enterprises which have a turnover of more than 
30,000 NOK are registered in the database. The database will therefore not give a 
precise picture of newly established firms, but comparisons of data sources indicates 
that the database can be very useful in studying new registrations and de-registrations 
in manufacturing industry and for some industries in services. Seen all together the 
database will give a lower share of new registered firms because of lack of coverage 
for certain industries. On the other hand, for industries that are covered in the 
database, the share of new registrations can be higher then the actual number because 
firms that are not ‘new’ are registered as such. 
 
7DEOH)UHTXHQFLHVRIQHZUHJLVWUDWLRQVLQWKHSHULRG&RXQWLHVLQ
1RUZD\
Frequencies of new registrations 1994 1995 1996 1997 1998 
Oslo 16.1 15.9 16.7 16.6 14.6 
Akershus 12.6 14.4 13.9 14.1 12.5 
Vestfold 10.3 11.1 10.8 10.9 10.3 
Hordaland 11.2 10.9 10.6 11.3 10.2 
Rogaland 10.2 10.4 12 10.9 10.1 
Finnmark 11.6 11.5 10.9 11.2 9.5 
Troms 10.1 9.6 9.8 10.1 9.3 
Østfold 8.6 8.7 9.1 9.6 9 
Vest-Agder 10.8 10.5 11.5 10.3 8.9 
Telemark 9.8 10.4 10 9.9 8.8 
Buskerud 9.4 9.6 9.9 10.3 8.7 
Sør-Trøndelag 8.1 9.3 9.8 9.3 8.3 
Nordland 9.8 9.1 9.4 8.4 7.9 
Hedmark 8.2 8.3 8.2 8.3 7.9 
Aust-Agder 9 10.1 10.5 9.4 7.8 
Møre og Romsdal 7.9 8.1 7.6 7.7 7.4 
Oppland 7.4 7.5 7.3 7.6 7.1 
Nord-Trøndelag 6.9 7.5 7.4 7.3 6.6 
Sogn og Fjordane 6.2 6.4 6.5 6.2 6 
ALL 10 10.3 10.5 10.4 9.4 
Source; Næringslivets ukeavis, 30/4-99 
 
The table shows that new registrations in 1998 were declining from previous years in 
all counties, and especially in the counties of Oslo and Akershus. The lower share of 
new registrations is explained by the unstable economy the country has experienced 
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in recent years, but still the conclusion is clear; it should be made easier to start new 
businesses to prevent a further decline in firm formation. New firm formation 
provides an important contribution to innovation and restructuring of the economy. 
On the other hand many of the new registered firms are simply one-man companies 
or part-time activities, which can neither be called innovative nor growth oriented.  
 
In spite of the lower share of new registered firms in 1998, the Oslo region still has 
the highest frequency of new registrations. The numbers reflect the size of the 
economy in these counties, but when controlling for the number of enterprises in the 
region, the picture is much the same8. Oslo has 14.6 percent new registration per 100 
enterprises in 1998, Akershus has 12.5 percent new registrations per 100 enterprises, 
while the average percentage for the country is 9.4. 
 
7DEOH)UHTXHQFLHVRIQHZUHJLVWUDWLRQVLQPDQXIDFWXULQJLQGXVWU\LQWKHSHULRG
7KH2VORUHJLRQ2VORDQG$NHUVKXV
Manufacturing industry 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Food, Beverages & Tobacco 18.8 15.6 17.1 15.9 18.4 18.6 15.9 20.2 17.4 
Textiles, Apparel & Leather 11.9 13.9 10.1 13.9 17.8 13.8 11.9 11.1 11.4 
Wood Products & Furniture 12.9 8.0 13.6 8.6 12.3 8.2 8.7 10.0 7.0 
Paper, Paper Products & Printing 13.7 16.3 16.8 15.6 14.6 14.8 11.8 12.0 10.8 
Chemical Products 6.3 8.8 12.2 6.8 7.5 9.6 8.1 6.7 6.4 
Non-Metallic Mineral Products 3.8 10.4 12.1 7.1 16.0 12.2 11.8 13.2 15.5 
Basic Metal Industries 16.7 10.0 18.8 13.3 25.0 10.5 17.6 15.0 26.1 
Fabricated Metal Products 9.8 10.8 9.5 8.6 7.4 8.6 9.4 8.6 7.0 
Other Manufacturing, nec 6.6 9.9 8.1 10.1 11.1 14.9 8.2 12.7 8.5 
 
                                                 
8
 Olav Spilling, Næringslivets ukeavis 30/4-99. 
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7DEOH)UHTXHQFLHVRIGHUHJLVWUDWLRQVLQPDQXIDFWXULQJLQGXVWU\LQWKHSHULRG
7KH2VORUHJLRQ2VORDQG$NHUVKXV
 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Food, Beverages & Tobacco 19.2 16.5 15.2 19.6 16.5 13.8 12.3 14.5 15.4 
Textiles, Apparel & Leather 12.3 13.9 13.1 16.2 8.7 10.1 11.2 10.8 9.0 
Wood Products & Furniture 13.1 10.1 11.2 11.4 10.1 8.7 7.6 10.0 7.9 
Paper, Paper Products & Printing 14.5 13.9 17.0 13.4 11.2 11.1 10.7 11.2 9.4 
Chemical Products 8.0 12.9 13.4 8.6 9.4 6.4 6.2 11.6 6.4 
Non-Metallic Mineral Products 13.2 15.6 18.7 11.8 14.8 8.5 4.7 6.6 14.4 
Basic Metal Industries 5.6 30.0 25.0 6.7 6.3 21.1 0.0 0.0 8.7 
Fabricated Metal Products 13.8 14.0 13.1 10.8 7.9 11.2 7.5 10.3 8.7 
Other Manufacturing, nec 14.6 8.2 11.4 9.5 10.6 7.2 11.3 13.2 10.6 
 
The tables above show both new registrations and de-registration among 
manufacturing industry in the Oslo-region, in the period from 1990-1998. The table 
of new registrations show that the rates have fallen in recent years except in non-
metallic mineral products and basic metal industries. ‘Food, Beverages & Tobacco’ 
has seen fluctuations during the last 10 years, with a peak in 1997 with a 20.2% 
share. In 1998 the share was 17.4% . ‘Paper, Paper Products & Printing’ has had a 
decline in new registrations since 1991, with a 1998 share of 10.8%.  
 
It has been established fewer firms last year compared to earlier years, but on the 
same time the number of de-registrations has decreased. The table shows that the 
share of firms that has shut down their activity the last year is smaller than earlier 
years. From the early 1990’s until 1998, the share of de-registration has constantly 
gone down. This could suggest a larger share of firms being more capable of 
surviving, than earlier years. One explanation could be that in years when the 
economy is turbulent, it is harder to start up a firm. If you then have succeeded in 
this, you have made experiences that could have a positive impact on running your 
business. 
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’LVWULEXWLRQRIFRPSHWHQFHLQWKH2VOR5HJLRQ
$GPLQLVWUDWLRQ+HDOWK(GXFDWLRQ–DQGZKDWHOVH"
By Anders Ekeland 
,QWURGXFWLRQ
There has been an increasing interest in the role of human resources in the 
economy since the mid-eighties, especially human resources in science and 
technology (HRST). The importance of human resources has been stressed in a 
number of important documents9. Programmes like “Human capital and mobility” 
organised by the European commission in 1992, was also a clear indication of this 
increased attention on human resource issues. As a consequence the need for 
measurement of HRST, the OECD Secretariat together with the European 
Commission and the Group of National Experts on S&T indicators, initiated work 
on a statistical framework that resulted in the so-called Canberra Manual. The 
OECD published it in 1995. The full title is “Manual on the Measurement of 
Human Resources Devoted to Science and Technology”. The Canberra manual 
states in the introduction: 
 
“Highly skilled human resources are essential for the development and diffusion 
of knowledge and constitute the crucial link between technological progress and 
economic growth, social development and environmental well-being. While the 
number and distribution of scientists and engineers were recognised as important 
indicators of a nation’s S&T effort when the first S&T indicators were being 
designed in the early 1960s, countries and international organisations usually saw 
a need for internationally comparable data on human resources only in the 
context of short-term policy issues, for example, the “brain drain” debate and the 
“ageing” of the S&T workforce. In consequence, very few countries established 
and systematically maintained coherent systems for the monitoring of stocks and 
                                                 
9
 See among others: ”Background report concluding the Technology/Economy Programme (TEP)”, 
especially chapter 6 ”The Supply of Scientist and Engineers: Current Trends and Concerns” and 
chapter 7 ”Human Resources in the Production System and New Technologies”.  
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flows of scientific, technical and engineering personnel deemed necessary for 
longer-term analysis or the examination of a wider range of issues. Hence, 
despite intermittent efforts in the 1980s, the methodology, collection and analysis 
of quantitative information on human resources devoted to S&T (HRST) at the 
OECD was confirmed to personnel engaged in R&D only.” 
 
But as will be discussed in greater detail below the register data available in 
Norway and the other Nordic countries makes the measurement of human 
resources – in science and technology and in other fields - much more feasible. 
The key to measuring the economic impact of human resources - is to establish 
the connection between the employee and the workplace/employer. There is a 
surprisingly wide range of questions that can be studied once this nexus is made, 
since our working lives are so central to both the economy and us as individuals. 
To mention some examples: 
  
• comparative analyses of the stocks and flows of human resources between 
firms, sectors, regions 
• establishment of new firms, spin-offs 
• after high-tech bankruptcies – what happens to the core personnel? 
• are the education system matched to the needs of the economy? 
• returns to education 
• traditional labour market issues 
 
In addition we get a “dual” approach to these issues. We can characterise the 
individuals by the firms they work in and the firms by the characteristics of their 
employees.   
 
5HJLVWHUGDWD
In Norway (and the other Nordic countries), each individual and each organisation 
(enterprise, establishment) has a unique identification number, which is used in a 
variety of administrative and statistical registers. That makes it possible to combine – 
or “join” – to use the relational database term - information from these registers. That 
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means that data that were never meant to be combined, like the tax- and examination 
register can be merged into one dataset making it possible to study the profits and/or 
the wages of the employees to say something about the “return” to education.  
 
The main administrative registers used are population registers, taxation registers, 
social security registers, registers of buildings and dwellings, business- and 
examination register.  
 
These multiple “joins” using either the persons ID-number of the firms ID-number 
result in annual information for each individual on demographic variables, formal 
education, occupational status, actual occupation (only main occupation10), enterprise 
and establishment of employment, salaries, etc. These registers are a very valuable 
and up to now rather under-utilised source of information for research. In this report 
we are just going to use registerdata to give a first rough statistical description of 
distribution of competence in the Oslo-region using a persons highest achieved 
educational level as a proxy for competence.  
(GXFDWLRQDOFODVVLILFDWLRQ
The basic classification is of course the International Standard Classification of 
Education (ISCED). Norway has its own classification system that is more detailed 
but fully compatible with ISCED. In this report we have used the Norwegian 
standard for practical reasons. The relation between ISCED and the Norwegian 
standard are roughly described in the table below:  
 
                                                 
10
 In the datasets used here every person employed is associated with one and only one employer each 
year. In most cases this is unproblematic, because most of us just have one job. Those who have two 
jobs, mostly one of them are clearly the primary occupation, but there are examples of persons having 
two full-time jobs. Mostly that is due to the well-know fact that people are not taken out of the 
registers. In such cases the most recent full-time job is selected as the main occupation.  
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7DEOH7KH,QWHUQDWLRQDO6WDQGDUG&ODVVLILFDWLRQRI(GXFDWLRQDQGWKH1RUZHJLDQ
VWDQGDUG
 From year To year Norway ISCED 
Primary school 1 6 100000 10000 
Secondary school 7 9 200000 20000 
High-school, level I 10 10 300000 30000 
High-school, level II 11 12 400000 30000 
University level I (one or two years) 13 14 500000 50000 
University level II (three or four years) 15 16 600000 60000 
University level III (more than four years) 17 18 700000 70000 
Ph.D., research competence 18  800000 70000 
 
 
The Norwegian standard is different from ISCED on high school level for reasons 
that are of no importance in this context, since we will concentrate on people with at 
least twelve years of formal education. We will lump together everything below level 
5 (ISCED and the Norwegian standard) into one group. The Norwegian – as most 
national standards – in contrast to ISCED do differentiate people with Ph.D.’s from 
the highest “normal” academic degree. But for the purposes of this chapter, we do 
not need this level of detail11. The Norwegian classification code is 6-digit and ISIC 
is 5-digit, but in most analysis only the first digit – the level of education and the 
second digit – the main field of education is used. But the classification allows 
analysis of very specific educational groups using all the digits (subdivisions).  
,QGXVWULDOFODVVLILFDWLRQ
The level of detail of the NACE classification applied in this chapter is generally the 
same as in the other chapters, i.e. 2-digit NACE is used for the manufacturing 
sectors. For service sectors broader categories have been defined. For example, the 
category 'other community, social and personal services' has been defined as sectors 
NACE 91-97 together. In this chapter universities and research institutes are singled 
out even though they are on a three-digit level. Universities are defined as 
institutions giving PhD level education. Research institutes have been further 
subdivided into institutes mainly serving industry and/or doing R&D in natural 
sciences and institutes in the fields of social sciences and humanities.  
                                                 
11
 Since the “modern”, Anglo-American Ph.D. became a part of our university education the last ten 
years, the number of Ph.D.s has “exploded” one has to do a more detailed analyses not to get 
misleading results when it comes to number of Ph.D.s in various branches etc. 
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This paper brings accurate and recent statistics on employment in the Oslo region. 
The region is defined as the two counties Oslo and Akershus. It is very important to 
note that it is the persons ZRUNLQJ in these two counties that constitutes the 
population. The same rule applies to the other counties. This means that the numbers 
will only be roughly comparable to most other official statistics because they are as a 
rule made on the basis of where people OLYH.  
 
There are two exceptions to this rule, Svaldbard and some foreign firms, mainly 
connected to the offshore industry. Then the registers use a special county code. We 
have chosen to use the residential county for employees in these cases.  
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’LVWULEXWLRQRIFRPSHWHQFH
 
In the following we shall try to get an overview of the distribution of persons using 
their  highest achieved educational level as an indicator of competence. The data 
makes it possible to construct various ‘experience measures’ by looking at how long 
and in what kind of firms (sector, size, wage-level etc.) they have worked in. But for 
the present purposes and operating on such an aggregate level, such measures adds 
more complexity than clarity.  

7DEOH7KHFRXQWLHVVKDUHRIGLIIHUHQWHGXFDWLRQDOJURXSV
 
County 
High-
school 
Univ. level I  
(13-14 years) 
Univ. level II 
(15-16 years) 
Univ. level II 
(17 or more ) 
Share of 
employment 
ØSTFOLD 5 % 4 % 4 % 3 % 5 % 
OSLO-region 24 % 37 % 31 % 43 % 27 % 
HEDMARK 4 % 3 % 3 % 2 % 4 % 
OPPLAND 4 % 3 % 3 % 2 % 3 % 
BUSKERUD 5 % 4 % 4 % 3 % 5 % 
VESTFOLD 4 % 4 % 4 % 3 % 4 % 
TELEMARK 4 % 3 % 3 % 2 % 3 % 
AUST AGDER 2 % 2 % 2 % 1 % 2 % 
VEST AGDER 3 % 3 % 3 % 2 % 3 % 
ROGALAND 9 % 7 % 8 % 8 % 9 % 
HORDALAND 10 % 10 % 9 % 9 % 10 % 
SOGN OG FJORDANE 3 % 2 % 2 % 1 % 2 % 
MØRE OG ROMSDAL 5 % 5 % 4 % 3 % 5 % 
SØR TRØNDELAG 6 % 5 % 5 % 8 % 6 % 
NORD TRØNDELAG 3 % 2 % 3 % 2 % 2 % 
NORDLAND 5 % 4 % 5 % 3 % 5 % 
TROMS 3 % 3 % 4 % 3 % 3 % 
FINNMARK 2 % 1 % 2 % 1 % 2 % 
6XP     
  
The table shows the share of each county of different eductational groups. As 
expected the Oslo region has relatively less, 24% vs. 27% persons with their highest 
education below university level. Correspondingly the region also has a more than a 
proportional share in the all the university-level educational groups. Especially 
marked is the difference between the 27% of all employment, and 43% of the total 
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number of people in Norway in the highest educational group, i.e. people with 17 or 
more years of education.  
 
When it comes to the structure of competence, i.e. the relative shares of various 
levels of education - the Oslo-region is still the leading region, but the more like the 
others. 
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The Oslo-region is has a high educational level. The region has a higher percentage 
share of people with higher education in all the different levels of higher education, 
and especially on the very highest level. The only regions to come close are of course 
the counties around the other “big” cities (in a Norwegian context) – i.e. Hordaland 
(Bergen), Sør-Trøndelag (Trondheim) and Rogaland (Stavanger).  
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7DEOH(GXFDWLRQDOJURXSVLQVRPH1RUZHJLDQFRXQWLHVZLWKLPSRUWDQWXUEDQ
FHQWUHV
 High-school 
1 – 12 years 
Univ. level I  
(13-14 years) 
Univ. level II  
(15-16 years) 
Univ. level II  
(17 or more ) 
OSLO-region 65 % 15 % 12 % 8 % 
ROGALAND 76 % 10 % 10 % 5 % 
HORDALAND 72 % 12 % 10 % 5 % 
SØR TRØNDELAG 73 % 11 % 9 % 8 % 
NORWAY 73 % 11 % 10 % 5 % 
 
The table shows that Oslo has the highest share in all university level educational 
groups. Sør-Trøndelag equals the Oslo-region in the highest educational group, but 
have less on Univ. level I and II.  
 
These counties are chosen because they are large cities in a Norwegian context. All 
of them besides Rogaland has a university. Hordaland is the centre for the offshore 
industry and also has several institutions of higher education. All regions  have R&D 
institutes.  
7DEOH7KHFRPSHWHQFHLQWHQVLYHVHFWRUV8QLYHUVLW\OHYHO,,,IRXUUHJLRQV
Sector Hordaland Oslo-reg. Rogaland S-Trøndelag 
Oil and Mining 7 1 26 3 
Other Transport Equipment 2 0 5 0 
Wholesale Trade ex. Motor Vh. 1 5 5 2 
Computers And Related Activities 2 4 2 2 
R&D,natural sci. and engineering 4 4 3 14 
R&D, social sciences  1 1 0 2 
Other Business Activities 8 15 10 9 
Public administration and defence 10 18 10 9 
Education 13 7 11 9 
Higher Education Institutions 21 10 4 24 
Health care 15 11 12 12 
Other social services 3 5 3 3 
The secotrs taken out of the table 13 19 9 11 
Sum total 100 100 100 100 
 
The table shows the distribution of the highest educational group in a 2-digit NACE 
sectoral breakdown. We have taken away the majority of sectors where none of the 
regions have more than one or two percent. Since there are 49 sectors all together 
and 12 sectors in the table above, this means that less than a quarter of the industrial 
branches uses any significant amount of the highest educated persons.  
 
3HUIRUPDQFHDQGFRRSHUDWLRQLQWKH2VORUHJLRQEXVLQHVVVHFWRU  
 
 
It is especially the traditional manufacturing branches that are missing from the table, 
but also the trade branches. That is due to several interacting factors. Basically these 
sectors employ relatively few highly educated. Secondly  the urban regions have 
great share of their employment in the tertiary sectors. But one should also be aware 
that the classification used is an LQGXVWULDO classification being much more detailed in 
the manufacturing sectors on a two-digit level than in “services” and the public 
sector, to a certain degree concealing the great differences inside those sectors.  But 
still there are marked differences between the regions:  
 
7KHRLOLQGXVWU\
As expected Rogaland is a heavy user of highly educated people in this sector in 
contrast to the other regions. But one has to bear in mind two things. First that the 
Oslo region has a technical consultancy sector and many small firms actually serving 
the oil sector, but classified elsewhere. Secondly that the great weight of the state 
administration, great hospitals etc. dwarfs the absolute number of people in the Oslo-
region serving the oil sector.  
 
5	’LQQDWXUDOVFLHQFHVDQGHQJLQHHULQJ
It is notable that all four regions has few Univ. II persons in R&D in natural sciences 
and engineering, Sør-Trøndelag has a share of 14 % of the highest educational level 
in scientific R&D. Not surprising, given the fact that the technical university and 
several major R&D institutes of the SINTEF group is located in Trondheim.  
 
7KHHGXFDWLRQLQWHQVHVHFWRUV
In the bottom of the table there is cluster of sectors that are the heavy users of highly 
educated persons. “Other business services” includes as mentioned above a lot of 
technical consultancy. Besides that there is the “reproductive sectors”, education, 
health – and general administration. 
 
7KHNQRZOHGJHLQWHQVLW\
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The above tables showed the distribution of competence over sectors, but for many 
analytical purposes the share of highly educated LQHDFKVHFWRUis more suitable 
measure.  
7DEOH7KHUHODWLYHVKDUHRIHGXFDWLRQDOJURXSVLQHDFKVHFWRU2VORUHJLRQ
 High-school Univ. I+II Univ. III  
Agriculture, Forestry, Fishing 85 % 11 % 4 % 
Oil and Mining 39 % 31 % 30 % 
Food Products And Beverages 87 % 10 % 2 % 
Tobacco Products 85 % 11 % 4 % 
Textiles 92 % 8 % 0 % 
Clothing 92 % 6 % 2 % 
Leather And Footwear 96 % 4 % 0 % 
Wood Except Furniture;  88 % 9 % 3 % 
Pulp, Paper And Paper Products 84 % 15 % 1 % 
Publishing And Printing 72 % 25 % 4 % 
Coke And Ref. Petroleum Products 98 % 2 % 0 % 
Chemicals And Chemical Products 55 % 29 % 16 % 
Rubber And Plastic Products 90 % 8 % 2 % 
Other Non-Metallic  77 % 19 % 4 % 
Basic Metals 37 % 40 % 24 % 
Metal Products, Except Machinery  90 % 9 % 1 % 
Machinery And Equipment 82 % 12 % 6 % 
Office Machinery And Computers 57 % 22 % 21 % 
Electrical Machinery misc. 69 % 22 % 9 % 
Radio, Television etc.  43 % 33 % 24 % 
Precision Instruments, Watches  60 % 30 % 11 % 
Transport Equipment 87 % 10 % 2 % 
Other Transport Equipment 83 % 14 % 3 % 
Furniture And Manuf. N.E.C. 86 % 13 % 2 % 
Electricity, gas and water supply 84 % 12 % 4 % 
Sale& Rep. of Motor Vehicles,  89 % 11 % 0 % 
Wholesale Trade ex. Motor Vh. 72 % 24 % 4 % 
Retail Trade, Ex. Motor Veh 84 % 15 % 1 % 
Hotels And Restaurants 85 % 15 % 0 % 
Land Transport, Pipelines 86 % 11 % 3 % 
Water Transport 60 % 38 % 2 % 
Air Transport 70 % 28 % 2 % 
Transport Activ., Travel Agencies 73 % 24 % 3 % 
Mail and distribution 88 % 11 % 0 % 
Telecommunications 49 % 40 % 11 % 
Financial, Ex. Insurance&pension  60 % 33 % 7 % 
Insurance And Pension Funding,  57 % 35 % 8 % 
Aux. To Financial Intermediation 44 % 47 % 9 % 
Real Estate Activities 69 % 26 % 5 % 
Renting Of Machinery  81 % 19 % 1 % 
Computers And Related Activities 41 % 43 % 16 % 
R&D,natural sci. and engineering 34 % 23 % 42 % 
R&D, social sciences  21 % 25 % 53 % 
Other Business Activities 56 % 31 % 13 % 
Public administration and defence 48 % 34 % 19 % 
Education 28 % 60 % 12 % 
Higher Education Institutions 26 % 29 % 45 % 
Health care 59 % 35 % 6 % 
Other social services 60 % 31 % 9 % 
Sum Total 65 % 27 % 8 % 
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The table shows as expected considerable variation in the intensity of formal 
education. Sectors like “Oil and mining”, “Chemicals and Chem. Products”; “Basic 
Metal Products except Machinery” have a high intensity. In a general sense these 
results are reasonable, but one should be aware of possible biases in these numbers. 
Some large industrial firms have their headquarters in Oslo and they are often 
traditionally classified according to the industrial sector they belong to according to 
their products. That means that highly educated managers, economists, accountants, 
IT-personnel etc. are classified as “chemical” or “basic metal” workers.  We have 
taken a quick glance at the firms in the manufacturing sector in the Oslo-region with 
more than 50 employees and we recognised several cases of “manufacturing” firms 
where only information and management services are produced. Only a much more 
detailed and subtle analysis could tell how much the numbers presented above should 
be corrected downwards to give a picture closer to common sense. 
 
From the table above it is clear that the highest educational group is a pretty good 
indicator for the “knowledge-intensity” of a given sector.  We shall use this to 
simplify the comparison of  the four regions. 
 
7DEOH6KDUHRIKLJKHVWHGXFDWLRQDOJURXSLQNQRZOHGJHLQWHQVLYHVHFWRUVIRXU
UHJLRQV
 Hordaland Oslo-reg. Rogaland S-Trøndelag 
Oil and Mining 26 % 30 % 16 % 26 % 
Chemicals And Chemical Products 2 % 16 % 13 % 2 % 
Basic Metals 4 % 24 % 4 % 4 % 
Metal Products, Except Machinery  0 % 1 % 1 % 0 % 
Office Machinery And Computers 40 % 21 % 21 % 40 % 
Electrical Machinery  6 % 9 % 7 % 6 % 
Radio, Television  4 % 24 % 18 % 4 % 
Medical, Precision Instruments,  18 % 11 % 11 % 18 % 
Telecommunications 9 % 11 % 11 % 9 % 
Financial, Ex. Insurance%Pension  4 % 7 % 6 % 4 % 
Insurance And Pension Funding 4 % 8 % 7 % 4 % 
Activ. Aux to Financial Intermed. 4 % 9 % 8 % 4 % 
Real Estate Activities 3 % 5 % 4 % 3 % 
Computers And Related Activities 20 % 16 % 16 % 20 % 
R&D,natural sci. & engineering 53 % 42 % 42 % 53 % 
R&D, social sci. & humanities 52 % 53 % 52 % 52 % 
Other Business Activities 14 % 13 % 12 % 14 % 
Public administration and defence 11 % 19 % 15 % 11 % 
Education 13 % 12 % 11 % 13 % 
Higher Education Institutions 42 % 45 % 45 % 42 % 
Health care 5 % 6 % 5 % 5 % 
Other social services 6 % 9 % 8 % 6 % 
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The overall picture is that the four regions are similar at this rather high level of 
aggregation. There are of course differences, in “chemical products”, “basic metals”, 
“office machinery and computers”. As mentioned above, there are reasons to suspect 
that i.e. the fact that basic metal turns out to be very knowledge-intensive is just 
reflecting the fact that the administration and also the R&D department are located to 
the Oslo-region. In this latter case it might then be accidental if the R&D department 
is a separate legal unit – contributing the very high knowledge-intensity in the R&D 
sectors – or is part of the firm and then increasing the knowledge intensity in one of 
the manufacturing or service sectors.  
 
+XPDQUHVRXUFHVLQ6FLHQFHDQG7HFKQRORJ\
Traditionally – as reflected in the statistical standard “The Canberra Manual” 
mentioned in the beginning of this chapter – there has been much focus on highly 
educated persons with a background in natural sciences, mathematics and/or 
engineering. One might question whether this focus is justified, or how meaningful it 
is to analyse as one group so different scientific fields as botanical and quantum 
physics, but we think it is useful as a starting point for further analysis.  
 
7DEOH5HODWLYHVKDUHVRIVFLHQWLILFILHOGV8QLYOHYHO,,,,,IRXUUHJLRQV
 Natural Sci.& 
Engineering 
Medical, dentist 
veterinarian 
All other fields 
HORDALAND 21 % 18 % 61 % 
OSLO-region 25 % 13 % 61 % 
ROGALAND 28 % 14 % 58 % 
SØR TRØNDELAG 30 % 16 % 54 % 
 
The table shows that the distribution is rather similar, the Oslo region being placed 
third, behind Sør-Trøndelag with the Technical University and Rogaland, which due 
to the off-shore industry has been very engineering heavy.  
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7DEOH’LVWULEXWLRQRIHQJLQHHUVDQGQDWXUDOVFLHQWLILFFRPSHWHQFH8QLYOHYHO
,,,,,NQRZOHGJHLQWHQVLYHEUDQFKHV
 Hordaland Oslo-reg. Rogaland S-Trøndelag 
Oil and Mining 11 % 2 % 31 % 6 % 
Other Transport Equipment 5 % 1 % 9 % 1 % 
Electricity, gas and water supply 6 % 6 % 4 % 5 % 
Wholesale Trade, Ex Motor Vh.  4 % 9 % 7 % 4 % 
Telecommunications 1 % 3 % 1 % 1 % 
Computers And Related Activities 4 % 9 % 4 % 5 % 
R&D,natural sci. & engineering 7 % 5 % 2 % 16 % 
R&D, social sci. & humanities 0 % 1 % 0 % 1 % 
Other Business Activities 14 % 22 % 14 % 14 % 
Public administration and defence 7 % 10 % 6 % 6 % 
Education 7 % 4 % 5 % 6 % 
Higher Education Institutions 11 % 5 % 2 % 18 % 
Health care 3 % 4 % 2 % 3 % 
Sum “marginal” sectors 20 % 21 % 13 % 13 % 
Sum total 100 % 100 % 100 % 100 % 
 
Again there are marked differences, in “Oil and mining” and “Other business activi-
ties”, but as mentioned before the technical consultancy firms is a major component 
of the latter sector, and several of them is actually serving the off-shore industry. The 
Oslo-region has a high percentage of natural scientist and engineers in Computers, 
Telecom. Sør-Trøndelag on the other hand has more of this kind of competence in 
higher education and R&D institutes.  
 
The “marginal sectors” are those who have zero, one or two-percentage point of the 
total employment of natural scientists and engineers. 
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&RPSHWHQFHDQGWKHVL]HRIILUPVDQGLQVWLWXWLRQV
 
Educational groups are not evenly distributed over the size of firms and institutions. 
In the table below we have chose the following grouping of firms: one-man and 
micro firms 1 – 3, then comes the “small-group” firms from 4 to 19. Such firms are 
small enough to be run with a minimal staff and middle management. Then comes – 
in a Norwegian context - the medium sized firms and institutions from 20 – 49.  It is 
important to remember that we are not only talking about private sector firms. The 
public sector is the major employer for persons with education on university level.  
 
7DEOH5HODWLYHVKDUHVRIHGXFDWLRQDOJURXSVLQGLIIHUHQWVL]HFODVVHVIRXUUHJLRQV
 
 Number  
of empl. 
High- 
school 
Univ. I  
(13-14) 
Univ. II 
(15-16) 
Univ. 
III  
(17 ++) 
Norway 1 -3 81 % 10 % 5 % 4 % 
 4 - 19 80 % 10 % 8 % 3 % 
 20 - 49 72 % 11 % 13 % 4 % 
 50 - 250 70 % 11 % 13 % 6 % 
 Over 250 64 % 14 % 12 % 9 % 
Hordaland 1 -3 81 % 10 % 5 % 4 % 
 4 - 19 79 % 10 % 8 % 3 % 
 20 - 49 71 % 11 % 13 % 5 % 
 50 - 250 70 % 12 % 13 % 5 % 
 Over 250 66 % 14 % 11 % 8 % 
Oslo-reg. 1 -3 73 % 14 % 7 % 6 % 
 4 - 19 73 % 13 % 8 % 5 % 
 20 - 49 65 % 14 % 14 % 7 % 
 50 - 250 59 % 15 % 15 % 11 % 
 Over 250 57 % 16 % 14 % 12 % 
Rogaland 1 -3 84 % 8 % 5 % 3 % 
 4 - 19 82 % 8 % 8 % 3 % 
 20 - 49 73 % 9 % 14 % 3 % 
 50 - 250 73 % 10 % 12 % 5 % 
 Over 250 70 % 12 % 10 % 8 % 
S-Trøndelag 1 -3 83 % 8 % 4 % 4 % 
 4 - 19 80 % 9 % 7 % 4 % 
 20 - 49 75 % 10 % 12 % 4 % 
 50 - 250 64 % 12 % 16 % 9 % 
 Over 250 66 % 12 % 9 % 13 % 
 
The table shows a very similar structure in all the four regions and for Norway. The 
general level of education is rising monotonous with firm size as can be seen from 
the share of high-school level (and below) educated persons. That is roughly true for 
the other educational groups, so that the share of university level III in 
firms/institutions over 250 employees expresses the “ranking” of the region, but Sør-
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Trøndelag deviates a bit from this nice pattern by having a higher concentration of 
the highest educated in the “Over 250” size-class that the Oslo-region.  The Oslo-
region is in a class for itself having knowledge-intensive large firms and institutions.  
 
The previous table showed the relative shares of educational groups, the “row” 
shares. The table below looks at the distribution of educational groups over size-
classes.  
 
7DEOH’LVWULEXWLRQRIHGXFDWLRQDOJURXSVDFFRUGLQJWRILUPVL]HIRXUUHJLRQV
 
 Number  
of empl. 
High- 
school 
Univ. I  
(13-14) 
Univ. II 
(15-16) 
Univ. 
III  
(17 ++) 
All 
employees 
Norway 1 -3 8 % 7 % 4 % 5 % 7 % 
 4 - 19 24 % 19 % 14 % 11 % 21 % 
 20 - 49 15 % 14 % 16 % 11 % 15 % 
 50 - 250 26 % 27 % 32 % 31 % 27 % 
 Over 250 28 % 34 % 34 % 42 % 31 % 
Hordaland 1 -3 7 % 6 % 3 % 5 % 7 % 
 4 - 19 25 % 19 % 17 % 13 % 23 % 
 20 - 49 18 % 17 % 22 % 16 % 18 % 
 50 - 250 26 % 28 % 31 % 25 % 27 % 
 Over 250 24 % 31 % 26 % 41 % 26 % 
Oslo-reg. 1 -3 8 % 7 % 4 % 5 % 7 % 
 4 - 19 24 % 19 % 14 % 11 % 21 % 
 20 - 49 15 % 14 % 16 % 11 % 15 % 
 50 - 250 26 % 27 % 32 % 31 % 27 % 
 Over 250 28 % 34 % 34 % 42 % 31 % 
Rogaland 1 -3 7 % 5 % 3 % 4 % 6 % 
 4 - 19 26 % 19 % 18 % 13 % 24 % 
 20 - 49 18 % 18 % 25 % 12 % 18 % 
 50 - 250 29 % 30 % 33 % 34 % 30 % 
 Over 250 20 % 28 % 21 % 37 % 22 % 
S-Trøndelag 1 -3 8 % 5 % 3 % 4 % 7 % 
 4 - 19 27 % 21 % 15 % 13 % 24 % 
 20 - 49 19 % 17 % 19 % 10 % 18 % 
 50 - 250 29 % 36 % 48 % 39 % 32 % 
 Over 250 17 % 22 % 15 % 35 % 19 % 
 
The table shows both that the distribution of employees regardless of educational 
level differs, and that the Oslo-region has the greatest density of highly educated in 
the larger size-classes. As much as 42% of the highest educated works in the largest 
firms/institutions, closely followed by Hordaland.  
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7KH2VORUHJLRQDQGWKH5HVHDUFKV\VWHP
The relationship between the various sectors of the economy and the research system 
defined as the higher education institutions12 and the research institutes – is a 
complex question. There exists an extensive literature on “university-industry 
relations”. One aspect of these relations is the flow of persons – functioning as a 
diffusion mechanism for newly developed academic research and not the least 
creating networks and making the research institutions aware of the problems facing 
industry. The estimated mobility rates might have many causes, some beneficial to 
the diffusion of knowledge others not. One should also keep in mind that a too high 
mobility rate – while giving industry more competent employees in the short run 
might be detrimental to the quality of the research institutions – and consequently of 
the supply of highly competent persons in the medium and long run.  
 
Consequently the mobility rates estimated on the basis of register data cannot give 
more than one piece of the puzzle. Weather one finds low or high mobility rates 
between various sectors and institutions there remain much work to be done to put 
such numbers into the overall picture. Low mobility might be compensated with 
good informal or formal network connections; high mobility might just be a sign of 
hot labour marked, unreasonable wage differences etc.  
 
Basically studies of mobility starts with input – output table that maps the delivering 
sectors in year T and the receiving sectors in T+1. The sectoral breakdown, the 
choice of either enterprise or establishment level etc. influences  the OHYHO of the 
rates. But often one is more interested in analysing the pattern in the rates. Below we 
show one such table for the Oslo-region with a 10-sector breakdown. A more fine-
grained sectoral breakdown would have been desirable but, even a 10-sector 
breakdown is hard to fit on an A4 page.  
                                                 
12
 In their turn defined as those who graduates candidates on ISCED level 7 
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Primary sectors, mining, oil 86 4 1 3 1 0 0 2 0 0 1 
Manufacturing 79 0 9 1 4 1 0 5 0 1 1 
Utilities and construction 76 0 4 11 1 1 0 5 0 0 2 
Trade, hotels, restaurants 76 0 2 0 11 1 0 7 0 0 2 
Transport, communication 63 0 1 1 2 18 1 5 7 0 2 
Financial services 79 0 1 0 0 0 14 4 0 0 1 
Business services, real estate 75 0 2 1 3 1 1 15 0 0 1 
Research 87 0 1 1 1 0 0 3 2 2 3 
Universities, other high. Ed.  91 0 1 0 0 0 0 2 1 2 3 
Public adm,defence, health  82 0 0 0 1 0 0 1 0 0 14 
 
The most important is the VWD\HUVcolumn – showing the percentage that stayed in the 
same establishment. We are only looking at those who where employed both years, 
so-called net-mobility13 The table should be read from left and up, i.e. from the 
delivering year 1996 to the receiving year 1997. In other words  where those who 
changed employer from 1996 to 1997 went. Not surprising Universities and R&D 
have the most stable employment around 90% compared to “transport and 
communication” of 6% stayers.  But as the grey diagonal elements show, most 
people move between firms/institutions in the same sector – at least on this highly 
aggregate level. That is not so marked for the R&D and University sector. To keep it 
simple R&D is not subdivided further in this table.  
 
                                                 
13
 If one takes into account those going out of employment for various reasons and those getting 
employment in the ‘receiving year’ (graduates, persons reentering) one gets a picture of the ‘gross’  
mobility  
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Primary sectors, mining, oil 78 15 1 1 0 0 0 1 0 0 3 
Manufacturing 83 1 5 2 1 0 0 4 1 1 1 
Utilities and construction 82 0 1 7 1 1 0 5 1 1 2 
Trade, hotels, restaurants 71 1 2 1 14 1 0 6 0 0 3 
Transport, communication 65 0 2 0 3 19 1 6 2 1 2 
Financial services 75 0 0 0 0 0 21 2 0 0 1 
Business services, real estate 80 0 1 0 1 0 0 13 1 1 1 
Research 85 2 1 0 1 0 0 2 4 4 1 
Universities, other high. Ed.  90 1 0 0 0 0 0 1 2 3 2 
Public adm,defence, health  61 0 0 0 0 0 0 1 0 1 36 
 
Comparing the Oslo-region and Sør-Trøndelag shows that the pattern is roughly the 
same. The R&D sector is more mobile, not a great surprise given the close ties 
between the technical university and the large R&D institution, SINTEF. The high 
internal mobility in the public sector is a bit harder to explain. It might partly be a 
statistical artefact, caused by reorganisation – and consequently new identification 
numbers for one or more large public institutions.  
 
To visualise this a bit one might do even more heroic aggregation of the sectoral 
structure and get figures like the two presented below.  
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)LJXUH5HVHDUFKHUPRELOLW\LQ1RUZD\$VHFWRUDOEUHDNGRZQ
772
R&D
(5 438)
Private
services
(56 210)
HEI
(11 618)
122
35
184
227
220
85
243
116
152
85
279
93
120
From outside active
workforce (1995)
Out of active workforce
(1996)
819
Public adm
and soc.
serv.
(162 011)
Goods
producing
sectors
(26 953)
48
423
671
 
 
First a figure showing the streams on a national level, the thickness of the arrows are 
used to indicate how large the flows are.  The numbers are employees with at least an 
ISCED level 6 education ( 15 years ore more). The figure shows that entry from 
“outside  active workforce” (studies, military service, child care) and exit out of the 
workforce is an important mechanism for renewal and change, those entering 
generally being young and those leaving the work-force tendentially being older 
(retirement etc). Event though the three sectors Public administration, Private 
services and Goods producing sector are heroic aggregates the flows are rather 
complex. But if we looks at the mobility out of the R&D sector alone and to the other 
sectors as shares, and further look at other sectors as receivers of people from the 
R&D sector,  we get the following small table: 
7DEOH0RELOLW\RXWRIWKH5	’VHFWRUDQGWKHUHFHLYHUVRISHRSOHIURPWKH5	’
VHFWRU1RUZD\
 Share of  R&D 
sector 
Share receiv-
ing 
Sector 
Goods producing 1,59 % 0,35 % 
Private services 4,16 % 0,43 % 
Public Adm. 2,06 % 0,07 % 
Higher Education 2,60 % 1,31 % 
 
 67(3UHSRUW5
 
 
This is two ways of looking at the same phenomenon. The ‘share of the R&D sector’ 
shows the mobility as a percentage of the employment in the total R&D sector in the 
Oslo-region. Private services has the highest shares highest, followed by Higher 
Education Institutions (HEIs) and Public administration. Looking at the receiving 
sectors, the share of higher educated employees that comes from the R&D-sector to 
Public administration are only 0,07 % compared to 1,31% to private services.  
 
)LJXUH0RELOLW\LQWKH2VORUHJLRQ$VHFWRUDOEUHDNGRZQ
2VORUHJLRQKLJKHUHGXFDWHG
R&D
(1849)
Private
services
(10620)
HEI
(3650)
26
42 54
35
36
38
53
Public adm
and soc.
serv.
(13252)
Goods
producing
sectors
(8704)
150
 
The same figures for the Oslo-region, but simplify it further – the entry – exit boxes 
and arrows are taken out. Again we can make a small table over the streams/arrows 
from the R&D sector in relative terms. 
7DEOH0RELOLW\RXWRIWKH5	’VHFWRUDQGWKHUHFHLYHUVRISHRSOHIURPWKH5	’
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Share of  R&D sector Share of receiving 
sector employment 
Goods producing 2,06 % 0,44 % 
Private services 2,92 % 0,51 % 
Public Adm. 2,87 % 0,40 % 
Higher Education 1,89 % 0,96 % 
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If we compare the national level data with Oslo there are differences. The Private 
services are not so clearly in the lead. The mobile researchers as a share of the 
employees with higher education in Public administration is higher etc. But there are 
a lot of qualifications to the construction of such figures, so one should be very 
careful to use the numbers RQO\as a starting point and stimulus for further and much 
more detailed analysis14. 
 
&RPSDUDWLYHGDWD
There are very few comparable numbers from other countries. There are one 
comparative study of Norway, Sweden and Finland. There are a few specialised 
studies on mobility in other countries, roughly comparable. It is difficult to sum up 
the results of these various studies, because there are many considerations of method 
and dataquality. The stylised facts about such numbers is that mobility: 
- are highly sensitive to the business cycle. The Nordic countries probably have 
roughly similar patterns of mobility from the University and R&D sector when 
the higher level of unemployment in Finland and Sweden is taken into account. 
But only mobility from one year to another has been studied, no longer time 
series.  
- for the individual institute, or group of institutes (technological) the mobility rate 
varies more, due to cohort phenomena, spin-offs both into business and creating 
new institutions.  
- The Nordic data has not yet been broken down to a regional level in the other 
Nordic countries as far as we have now. But this is possible and further research 
projects in the Nordic countries are planned. 
 
 
:KHUHGRWKHKLJKO\DQGQHZO\HGXFDWHGZRUN"
 
For some analytical purposes it is interesting to look at the distribution of the newly 
educated in the economy. There are many ways to do this. One could look at the 
                                                 
14
 A more detailed analysis of the technological research institutes is found in a conference paper 
“Researcher mobility – data, models and policy” presented at conference in June 1999.  
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candidates from the education institutions in the Oslo region. But since Oslo do not 
have a specialised technical university it would not cover those who went to the 
technical university in Trondheim to study, but with the clear intention of returning 
to the region. One might take those living in the Oslo region and who graduated a 
certain year and follow them. But that would not cover those who came to Oslo from 
other parts of the country and ended up in Oslo – as many who study in Oslo do. We 
have chosen yet another approach, taking as our starting point those that  
• worked in the Oslo region in 1997 
• graduated in 1994, with the highest level, ISCED 7 education 
 
The same kind of numbers are constructed for the other regions. 
 
7DEOH’LVWULEXWLRQRYHUVHFWRUVJUDGXDWHVIURPIRXUUHJLRQV
 Oslo 
region 
Sør-
Trønde
lag 
Horda- 
land 
Roga- 
land 
Not employed 0,5 % 0,2 % 0,4 % 0,0 % 
Primary sectors, mining, oil 0,5 % 3,1 % 3,4 % 22,1 % 
Manufacturing 6,3 % 4,3 % 6,9 % 10,8 % 
Utilities and construction 2,9 % 2,4 % 2,4 % 1,4 % 
Trade, hotels, restaurants 5,6 % 2,1 % 1,6 % 5,2 % 
Transport, storage, communication 3,3 % 1,0 % 0,8 % 0,8 % 
Financial services 3,2 % 1,9 % 0,8 % 0,8 % 
Business services, real estate 21,0 % 12,1 % 11,6 % 22,9 % 
Research 4,9 % 19,5 % 5,9 % 3,3 % 
Universities, other higher education 12,1 % 33,0 % 29,0 % 4,7 % 
Public adm.,defence, health,social work 35,9 % 18,1 % 34,5 % 26,2 % 
Other non-public services 3,8 % 2,4 % 2,6 % 1,7 % 
1     
 
Again the overall pattern is similar, but with some marked differences. Rogaland is 
strong in oil and weak in university sector, Sør- Trøndelag is strong in research, less 
in the public sector. Oslo is strong in Business services, the university is not so 
dominating as in Bergen and Sør-Trøndelag  - UHODWLYHO\ 
 
&RQFOXVLRQVPDLQUHVXOWV
The starting point is that the Oslo-region (Oslo and Akershus counties) has a 27% 
share of total employment in Norway. In terms of competence, what mainly 
characterises Oslo is the following: 
3HUIRUPDQFHDQGFRRSHUDWLRQLQWKH2VORUHJLRQEXVLQHVVVHFWRU  
 
 

$KLJKO\HGXFDWHGZRUNIRUFH
A more than proportional share in all higher education groups, with 43% of the 
persons with the highest level of education (ISCED level 7). This is an expected 
consequence of being the capital, of having both central government,  county and 
municipal administration. In addition many big firms and national institutions have 
their headquarters in the Oslo region. Oslo region also has the oldest and largest 
university.  

1RWVRVWURQJLQQDWXUDOVFLHQFHVDQGHQJLQHHULQJ
But if one looks at the share of persons with an educational background in natural 
sciences and engineering, the difference between Oslo and the other big cities, like 
Bergen, Trondheim and Stavanger is not so marked. 
 
$SRVVLEO\WRORZPRELOLW\RISHUVRQVIURPKLJKHUHGXFDWLRQLQVWLWXWLRQVDQG
5	’LQVWLWXWHVWRRWKHUVHFWRUVRIWKHHFRQRP\–EXWWRHDUO\WRGUDZILUP
FRQFOXVLRQV
The mobility between the research institutions (R&D institutes, universities and other 
higher education institutions) and different sectors of the economy seems low, but 
these numbers must be seen in context of formal and informal networks and other 
ways of diffusing new knowledge.  The numbers and figures presented in this report 
must just be seen as a starting point for further analysis.  
 
 

 51 
,QQRYDWLRQDFWLYLW\LQWKH2VORUHJLRQ
By Heidi Wiig Aslesen 
 
In this chapter we will analyse innovation activity in the Oslo-region. The analysis is 
based on the Community Innovation Survey for Norway carried out by Statistics 
Norway in 1997. The aim of this analysis is twofold; firstly we are interested in 
looking at the extent of innovation activity; secondly to highlight how innovation 
takes place. By ‘extent of innovation’ we mean establishing the share of innovators 
in the region and how they perform. This will give us a picture of innovation activity 
among manufacturing and service firms in the region. Further, we look into the 
innovation processes in different sectors of the economy, to get an idea of what kinds 
of innovation activities are emphasised by firms and of where they find sources of 
information that are relevant in the innovation process. Our findings from the Oslo-
region will be compared to national averages15. We also make use of newly published 
statistics from Eurostat to compare Norway with European firms.  
The next section starts out by discussing the reasons why we are interested in 
innovation activity, and how we understand innovation to occur. Further we will look 
more closely at the methods used in the Community Innovation Survey (CIS) and 
finally, present the sample of firms in the Norwegian innovation study. 
,QQRYDWLRQDQGWKHV\VWHPRILQQRYDWLRQ
The idea that innovation plays a key role in the dynamics of economic growth has 
become an integrated part of thinking around economic policy. Theoretical and 
political interest in the effects of innovation has led to interest in how innovation 
actually takes place in firms or industries. Today, innovation is looked upon as a 
non-linear process, including other elements than formal R&D. Innovation activities 
such as acquisition of machinery, purchase of patents and licenses and design might 
                                                 
15
 When comparisons are made between the Oslo-region and the average for Norway, one must 
remember that the Oslo-region accounts for a large share of the average number.  
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be very important ingredients for firms’ innovation activity. There has been a gradual 
realisation that in terms of technological innovation the emphasis has shifted from 
the single act philosophy of technological innovation to the social process underlying 
economically oriented technical novelty.16 Innovation is a process of interactive 
learning, characterised by continuos internal and external feedbacks, that initiate 
steady changes to products, processes and services. Firms combine the different 
factors differently in innovation processes. This makes them not only produce 
differentiated products, processes or services, but it generates innovation differently. 
The implication is that firms innovate differently and industries innovate differently, 
making it hard to find one model that can describe the innovation process.  
 
The interactive model of innovation emphasises two forms of interaction for firms; 
the first form takes place within a firm or within a group of firms working closely 
together; the second takes place between firms and the science and technology 
system within which they are located. Freeman17 defines a national system of 
innovation as the network of institutions in the public and private sector whose 
activities and interactions initiate, import, modify and diffuse new technologies. The 
importance of this concept is that it places explicit emphasis on “intangible”18 
investments made in an effort to stimulate technology adaptation and advances by a 
diverse series of actors rather than solely depending on the efforts of the research and 
development community19. At the regional or local level studies have underlined the 
importance of organisational factors, alongside the more traditional economic 
variables, in defining a technological and industrial development trajectory. 
Innovation is first and foremost a collective and social endeavour, a collaborative 
process in which the firm, especially the small firm, depends on the expertise of a 
wider social constituency than is often imagined (workforce, suppliers, customers, 
                                                 
16
 “Technology and the economy; the key relationships; Report of the group of experts of the 
Technology/Economy Programme (TEP)”. OECD, Paris 1992. Pg. 24. 
17
 1987, as quoted in OECD, 1992, op.cit.,pg 80. 
18
 Intangible investment covers, in addition to investment on technology, expenditure on training, a 
range of business services, marketing, and the acquisition and exploration of software. 
19
 Claire Nauwelaers and A. Reid, 1995. “Innovative regions? A comparative review of methods of 
evaluating regional innovation potential”. Project Sprint/EIMS 94/98. 
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technical institutes, training bodies, etc.) 20. The attention that has been given to the 
study of regional innovation systems is related to the idea that the interrelationships 
between agents in a regional economy have an impact on the competitiveness of 
individual firms and subsequently the region as a whole. The performance of the 
regional innovation system will depend much on the organisational capacities of 
these networks of relationships. 
By the use of the Community Innovation Survey for Norway, we are able to get 
some insight into the innovation performance of the industry located here, and 
further see to what degree firms in the region relate to other actors in the innovation 
process. This will give us an indication of how the operative systems of innovation of 
firms located in the Oslo-region function. 
7KH&RPPXQLW\,QQRYDWLRQ6XUYH\IRU1RUZD\
 
In 1997 Statistics Norway carried out, for the second time, an innovation study in 
Norway based on the Community Innovation Survey (CIS). The first CIS data 
collection was carried out in 1993 after a joint initiative from EUROSTAT and 
DGXIII of the European Commission. Actual data collection and financing was left 
to national authorities. In the Norwegian case, Statistics Norway carried out both 
surveys. At the core of this effort was the “CIS harmonised questionnaire”, as it was 
called, including all questions and categories to be used in the survey. With a few 
exceptions, the 1993 questionnaire was based on adapting the first version of the 
“Oslo manual” 22 - a set of OECD recommendations regarding collection of 
innovation data. The 1997 survey was based on a revised version of the Oslo manual, 
so there were some modifications to the questions asked earlier. It also included the 
service sector in its study, a first important effort to throw light on the innovation 
activity in this sector. The 1997 survey also made use of the ‘law of statistics’, which 
                                                 
20
 Philip Cooke & Kevin Morgan, 1994.”The creative Milieu: A Regional Perspective on Innovation” 
in The Handbook of Industrial Innovation, Mark Dodgson & Roy Rothwell (Ed.), Edgar Elgar 
Publishing. 
21
 Parts taken from Svein Olav Nås and Ari Leppälahti “Innovation, firm profitability and growth”. 
Step-report R-01 1997. 
22
 Innovation Manual: Proposed Guidelines for Collecting and Interpreting Innovation Data (Oslo 
Manual). OECD, Directorate for Science, Technology and Industry, Paris 1992. 
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obliges all recipients to respond to the questionnaire. The study therefore had a 
response rate of almost 90%, making the data better than earlier years.  
There are essentially two ways of collecting innovation data: the so called “subject 
approach”, and the “object approach”. In the latter approach, a single innovation and 
its sources and results are studied. In the subject approach, each single firm is 
studied, including any innovative project it might have. The last approach is chosen 
for CIS, as recommended in the Oslo manual. The method allows aggregation of 
activity across industries and countries, and allows international comparison if 
sampling is done properly. Another advantage is that all innovative activity is 
included, successes as well as failures. As pointed out above, failures are 
unavoidable in the innovative process. And lastly, firms without innovative activity 
are included, allowing for comparisons between those active and those inactive in 
innovation - a matter of great importance for policy making. 
There is a general problem of accuracy and reliability when collecting data through 
survey questionnaires, in particular when the questions do not match readily 
available data in the firms. This is the case with the innovation survey, as most firms 
do not keep a record of either innovation inputs or outputs. In effect the answers 
cannot be treated as accurate measures, but rather as well-informed estimates by the 
people responsible in the firms. Or, as one might put it, as LQGLFDWRUV of the activity 
going on. In addition, there are several questions which ask for opinions or more 
qualitative information about the firm and its activities. Such information is highly 
dependent upon who the respondent is, and what function he or she has in the 
organisation. On the other hand, many issues relating to innovation are not available 
as “hard data” and surveying or interviewing, collecting more or less qualitative 
information, are the only possible sources. As the same technique has been applied in 
a series of countries, and most results seem to be relatively consistent across both 
countries and industries, we believe that the results give a reasonable picture of 
reality.23  
The data collected through CIS can be divided into these categories: general 
background information, innovation inputs and innovation outputs, along with more 
                                                 
23
 For an evaluation of the CIS approach, see Archibugi, Daniele, P. Cohendet, A. Kristensen and K.-
A. Schäffer: Evaluation of the Community Innovation Survey (CIS) - Phase I. EIMS publication No. 
11, Luxembourg 1994. 
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qualitative information on sources of information and obstacles to innovation. A new 
feature of the Oslo manual was the attempt to measure the output of innovative 
activity directly. As this was the first version of a manual for collection of innovation 
data, the Oslo manual concentrated on what is thought to be most easily measured, 
namely product innovations. Even if the manual generally covers all kinds of 
innovation except organisational change, it is limited to products or processes on the 
result side. In concrete terms, companies were asked to estimate the share of total 
sales stemming from products that had been changed over the last few years (in CIS, 
limited to the last three years). A distinction was also made between major 
innovations and incremental innovations, by the degree of change in the product.  
The focus of the innovation survey is the to understand the innovation behaviour of   
the firms, and the questionnaire is concerned with technological innovations as 
defined below; 
 

7HFKQRORJLFDOLQQRYDWLRQV
comprise implemented technologically new products and processes and significant 
technological improvements in products and processes. It requires an objective im-
provement in the performance of a product or in the way in which it is produced or 
delivered. An innovation has been LPSOHPHQWHG if it has been introduced on the 
market (product innovation) or used within a production process (process innova-
tion). The product or process should be QHZRUVLJQLILFDQWO\LPSURYHGWRWKHHQ
WHUSULVH but does not necessarily have to be new to the enterprise’s market.
 
Innovation activities is here limited to innovation activities related to product and 
process innovations, giving the risk that fewer firms than what is actually the case 
will declare themselves innovative (i.e. firms that have innovations related to 
organisations, design, packaging etc.). The distinction between  what is a ‘new’ or 
‘old’ product or process is perceived by the respondents himself. This will have the 
implication that an individual could have a perception of achieving a significant 
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innovation which is only incremental for the economy. For complex products, 
respondents could have difficulties in defining what is ‘new’ or ‘old’, making 
differences in the share innovative of firms between industries. 
 
A firm is perceived to be innovative by this definition; 
 
 
,QQRYDWLQJHQWHUSULVH 
is an enterprise who has introduced new or improved products on the market or new 
or improved processes. Enterprises can have innovation activity without introducing 
an innovation on the market (it has either unsuccessful or not yet completed projects 
to develop or introduce). 
 
When interpreting the results of the Norwegian innovation survey one must have in 
mind that it is exceedingly difficult to develop a questionnaire that can address many 
of the important issues of innovation. Technological innovation is probably the 
single most heterogeneous economic activity. Even though the CIS questionnaire has 
not been able to solve all these problems, the CIS does improve on the R&D-based 
definitions of who  innovates, which do not take into account that firms can use 
many other ways to innovate. 
7KHVDPSOH
The 1997 Norwegian Community Innovation survey gathered information from 3263 
enterprises in Norway. It was based on a stratified random sample. It was stratified 
by enterprise size as measured by number of employees. A sample of enterprises 
between 10 and 99 employees was drawn, and there is a full count of enterprises with 
more than 100 employees. Enterprises with less than 10 employees are excluded 
altogether. In addition to size groups, strata have been defined by two-digit NACE 
codes. Random drawing has not been initiated unless there has been at least 15 
observations in a cell (stratum) defined by size group and NACE code. 
The sample of firms in the Norwegian innovation survey consists of firms from 
primary industry, from the manufacturing sector and from the service sector. Out of a 
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total sample of 3263 firms24 for the whole of Norway, 1976 are classified as 
belonging to the manufacturing sector (NACE codes 15-37), 1253 in services 
(NACE code 51-74,2)25, and 134 in fishing and petroleum (NACE 05-14). We have 
placed NACE code 40 and 45 in the category ‘Other’, which has a total of 181 
enterprises.  
In this report we will mainly be interested in enterprises (hereafter referred to as 
firms) located in Oslo and Akershus (hereafter referred to as the Oslo-region). The 
sample is not stratified by region; this opens questions about the representativity of 
the firms in the sample for the selected region. In this chapter we will compare 
relative numbers (i.e. of innovative firms) from the region, with relative numbers for 
the country as a whole, this will reduce some of the problem, but will not eliminate 
it. To further investigate the question of representativity of the survey for the Oslo-
region, we have looked at the gross population of firms in the region from which the 
sample has been drawn, and from this the coverage (share of firms that answered the 
questionnaire) has been deducted. We have looked at the coverage for the Oslo-
region, the coverage of different firms sizes, and the coverage for different industries 
in the region compared to the Norwegian average. This is done to see if there are 
systematic differences in the coverage of firms sizes or industries in the Oslo-region 
compared to national averages. If the sample is biased in some ways, it could in a 
systematic way affect the result found for the region. 
The different tables showing coverage for the region, firms sizes and industries are 
presented below. 
7DEOH*URVVSRSXODWLRQWKHVDPSOHDQGFRYHUDJHRIILUPVLQWKH2VORUHJLRQDQG
WKHZKROHRI1RUZD\
 Gross population The sample Coverage 
The Oslo-region 2564 836 32,60% 
Norway 9097 3261 35,85% 
                                                 
24
 Two entities are taken out of the sample. 
25
 There are alternative ways to define the ‘service sector’. In this report we have chosen to keep Nace 
code 40 “Energy supply” and Nace code 45 “Construction” out of the definition of the ‘service 
sector’. Researchers in this field seem to have reached a consensus on leaving these sectors out of the 
definition of the service sector (Hauknes, Johan. 1996. “Innovation in the Service Economy”. Step-
report 7/96.) 
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7DEOH&RYHUDJHE\VL]HJURXSVLQWKH2VORUHJLRQDQGLQ1RUZD\
Size of firms Coverage in the Oslo-region Coverage in Norway. 
10-19 19.01% 23,38% 
20-49 24.64% 30,50% 
50-99 37.94% 48,96% 
100-249 91.15% 87,92% 
250-499 87.32% 86,79% 
499+ 91.21% 87,77% 

7DEOH&RYHUDJHE\LQGXVWU\LQWKH2VORUHJLRQDQGLQ1RUZD\
Nace Coverage in the Oslo-region Coverage in Norway 
15-16 51.80% 42.09% 
17-20 50.00% 49.42% 
21+27 93.33% 90.90% 
22 29.49% 42.67% 
23-24 81.48% 88.46% 
25-26 57.57% 48.08% 
28 53.85% 41.47% 
29 45.45% 44.66% 
30-33 61.01% 61.34% 
34-37 50.79% 50.31% 
51 14.49% 12.67% 
60-63 28.52% 19.08% 
64 78.57% 81.08% 
65-67 55.37% 49.83% 
72 41.18% 42.40% 
74 35.15% 33.89% 
 
The tables show that the coverage for the Oslo-region is quite similar to the coverage 
for the country as a whole. The aggregate numbers are 32,60% and 35,85% 
respectively. This means that the share of firms not included in the survey are quite 
similar. When looking at size-groups the greatest difference is found in the groups of 
firms with 50-99 employees, where the Oslo-region has a 11 percentage point lower 
coverage than the average for the country. Looking at different industries, the 
greatest difference in coverage is found in Nace 22 (‘Publishing and printing’) the 
coverage for the Oslo-region being 29,5%, the share for Norway being 43%. The 
share for the Oslo-region is however close to the average coverage, being 32,6%. 
This particular industry is also well represented in the sample, as much as 30% of the 
manufacturing firms in the sample for the Oslo-region belong to this industry. 
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Overall the coverage of firms representing the Oslo-region, do not differ much from 
the coverage for the whole of Norway, suggesting that the sample is not biased for 
this region.  
The table below gives the distribution of firms in the sample according to defined 
industry groups for Norway and the Oslo-region.26 
 
                                                 
26
 The enterprises in the sample have been grouped according to NACE-codes. The groupings have 
been made on the ground of similarity in firm’s business activity. 
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7DEOH7KHVDPSOHJURXSHGE\LQGXVWU\DQG1$&(FRGHVIRUWKH2VORUHJLRQDQG
IRU1RUZD\
Main group Sub groups Nace Number of 
firms 
Oslo-region 
Percentage 
in the 
Oslo-region 
Number of 
firms 
Norway 
Percentage 
in 
Norway 
Selected primary 
industry 
Fishing, mining, oil and gas 05-14 18 100% 134 100% 
 SUM  18 100% 134 100% 
Manufacturing Food and beverages, tobacco 15-16 43 14% 338 17% 
 Textiles, wearing apparel, 
wood and wood 
17-20 19 6% 258 13% 
 Pulp and paper, basic metal 21+27 14 4% 120 6% 
 Publishing and printing 22 94 30% 230 12% 
 Petroleum refining, chemicals 23-24 22 7% 69 3% 
 Rubber-, plastic-, other non-
metallic min. prods 
25-26 19 6% 138 7% 
 Fabricated metals prod exc. 
machinery and equip. 
28 18 6% 192 10% 
 Machinery and equipment 29 15 5% 163 8% 
 Office machinery, computers, 
electrical machinery and app., 
radio, Tele & communication, 
medical instruments 
30-33 36 12% 146 7% 
 Other manufacturing 34-37 32 10% 322 16% 
 SUM  312 100% 1976 100% 
Services Wholesale trade 51 151 33% 265 27% 
 Transport and storage 60-63 89 19% 243 25% 
 Communication 64 22 5% 30 3% 
 Bank, insurance and other 
financial services 
65-67 67 14% 145 15% 
 Computer and related activi-
ties 
72 63 14% 106 11% 
 Other business activities 74 71 15% 183 19% 
 SUM  463 100% 972 100% 
Other Energy supply 40 10 23% 119 66% 
 Collection, purification of wa-
ter 
41 - - 2 1% 
 Construction 45 33 77% 60 33% 
 680  43 100% 181 100% 
N   836  3263  
 
 
The Oslo-region has a sample of 836 firms, more than 25% of the total sample. 
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When the sample of Oslo-firms is broken down by industry, some industries have 
low numbers. This is especially true for ‘Pulp and paper, basic metal’ and 
‘Machinery and equipment’, making it hard to draw firms conclusions in relation to 
these industries. 
 
In the following analysis we exclude firms representing parts of the primary industry 
and firms categorised as ‘Other’. The reason for this is that we focus on 
manufacturing industry and the service industry in the Oslo-region. This reduces the 
sample size for the Oslo-region to 775 firms (minus 18+43 firms) and for the whole 
of Norway to 2948 firms (minus134 +181). This report will look separately at the 
manufacturing sector and the service sector since these sectors differ in many ways.  
The next section presents our first findings on the extent of innovative activity in the 
Oslo-region.  
7KHH[WHQWRILQQRYDWLYHDFWLYLW\
In this section we are interested in the extent of innovative activity of firms in the 
Oslo-region. We use two measures to highlight this; firstly, we look at the share of 
firms that have innovation activity. Secondly, we consider innovate firms alone and 
measure their innovation performance. The results are presented for the 
manufacturing industry and then for the service industry.  
 
We expect to find that firms in the Oslo-region are more innovative than  the average 
Norwegian firms. The reason for this is the concentration of firms in the region, 
which could lead to sharp competitions between firms and again could motivate 
innovation. Secondly, there is a vast amount of suppliers of knowledge and expertise 
located in this region, such as institutions offering business-oriented guidance and 
counselling, technology and knowledge brokering, that could supply firms with the 
innovation support they need. Spillovers from these knowledge institutions could 
advance economic knowledge in the business sector. Thirdly, the region also has the 
largest share of financial institutions that can offer risk capital for innovation 
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purposes. The region has within its borders all the institutions in the private and 
public sector that are important for innovation.  
,QQRYDWLRQDFWLYLW\E\LQGXVWU\
Manufacturing firms were firstly asked if they had, during the period 1995-97, 
introduced technologically new or improved27 SURGXFWV and/or SURFHVVHV In addition, 
they were asked if they had, during the period 1995-97, undertaken activity to 
develop or introduce technologically new or improved products or processes, but 
which had not produced any results in this period, either because the results were yet 
to come or because the attempts had failed. If the firms answered positively to any of 
these three cases, it was classified as innovative28. Firms in the service sector were 
asked if they had, during the period 1995-97, introduced any new services or 
methods to produce or deliver services. They were also asked if they had, during the 
period 1995-97, undertaken activity that had not produced any results in this period, 
either because the results were yet to come or because the attempt had failed. If a 
service firm answered yes to any of the two, it was classified as innovative.  
The firm were themselves to define their innovation activity in a three-year period. 
This choice will have implications for the measure of innovation behaviour for firms 
in different size classes and in different industries. Large firms are likely to introduce 
more products/services into the market than smaller firms due to a larger product 
range. Smaller firms will also introduce new products/services, but may fail to have 
introduced these in the defined time frame, and may be registered as not innovative.  
Larger firms will therefore be recorded as more innovative than smaller firms. The 
problem with defining the period for introduction of an innovation also applies to 
different industries. Some industries have shorter ‘product cycles’ than other 
industries, making them more likely to have introduced new products or services in a 
three year period. Other industries, e.g., industries heavily based on R&D 
performance like pharmaceuticals, have products with much longer life spans.  
                                                 
27
 The terms ’new’ and ’improved’ refer to products and processes which are new or improved from 
the point of view of the enterprise, but not necessarily from the point of view of the market in which 
the enterprise operates 
28
 We have chosen to include firms (both manufacturing and service firms) which have had innovation 
activities without any results in the form of actual innovations in the period since a large share of these 
firms report innovation and R&D expenditures during the period.  
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These differences between firm size and industries in innovation performance imply 
that the measure is not the best for comparisons across sizes of firms or different 
industries. It will be relevant however to compare the same industries in different 
regions. The innovation indicator used may also be better ‘suited’ for some industries 
than for others, implying that some industries get a higher innovation score than 
other. One must have in mind that this innovation indicator is only one measure of 
innovative activity in the firm, and firms which have a low share can do better on 
other types of innovation and performance indicators. 
The table and figures below presents the proportion of firms that are innovative, by 
industry.  
7DEOH3URSRUWLRQRILQQRYDWLYHILUPVLQWKH2VORUHJLRQDQGLQ1RUZD\
0DQXIDFWXULQJLQGXVWU\:HLJKWHGQXPEHUV1 
Sub groups Nace Proportions of innovative firms. The 
Oslo-region. Weighted 
Proportions of innovative firms. 
Norway-Weighted 
Food and beverages, tobacco 15-16 39% 40% 
Textiles, wearing apparel, wood and 
wood prods 
17-20 36% 29% 
Pulp and paper, basic metal 21+27 40% 57% 
Publishing and printing 22 24% 28% 
Petroleum refining, chemicals 23-24 78% 72% 
Rubber-, plastic-, other non-metallic 
min. prods 
25-26 58% 50% 
Fabricated metal prods exc. ma-
chinery and equip. 
28 34% 33% 
Machinery and equipment 29 73% 54% 
Office machinery, computers, elec-
trical machinery and app., radio, 
Tele & communication, medical 
instruments 
30-33 51% 51% 
Other manufacturing 34-37 55% 43% 
Total  40% 40% 
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The weighted30 proportion of innovative manufacturing firms in the Oslo-region is 
40%, the same as the average for Norway. ‘Publishing and printing’ has a 
particularly low share of innovative firms, and accounts for close to one third of the 
sample for the Oslo-region. When excluding this industry, the average share of 
innovative firms in the Oslo-region rises with approximately 10 percentage points. 
This indicates that a regions innovation intensity to a large degree is reflected by the 
industry structure in the region.  
 
There are great differences in the proportion of innovative firms in the manufacturing 
sector. ‘Petroleum refining and chemical industry’ has the highest proportion of 
innovative firms, followed by ‘Machinery and equipment’ and ‘Rubber, plastics, 
                                                 
29
 N is here the numbers of firms in the sample. The results given is for the population of firms 
(weighted sample), making the numbers of firms higher than for the sample. 
30
 Our sample is a stratified sample where strata have been defined by size groups and two-digit 
NACE codes. It is therefore necessary to use weighting procedures to recreate the proportions of the 
population when we have a disproportionate stratified sample. That this will make a difference in our 
case should be evident from the fact that the main stratification variable, namely firm size (number of 
employees), also has a substantial effect on the probability of being innovative. Since the large firms 
are better represented in the sample than the small firms, the proportion of innovative firms will be 
higher in the sample than in the population. In the following we will therefore use the weighting 
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other non-metallic min. products’ (78%, 73% and 58%). For these three industries 
the Oslo-region has a larger proportion of innovative firms than the average for 
Norway. Industries with low proportions of innovative firms are ‘Publishing and 
printing’ and ‘Fabricated metal products’ and ‘Food and beverages, tobacco’ (24%, 
34% and 39%) 
 
7DEOH,QQRYDWLYHILUPVLQWKH2VORUHJLRQDQGLQ1RUZD\6HUYLFHLQGXVWU\
:HLJKWHGQXPEHUV1 
Sub groups Nace Share of firms being innovative in the 
Oslo-region-Weighted 
Share of firms being inno-
vative in Norway-Weighted 
Wholesale trade 51 14% 19% 
Transport and storage 60-63 26% 13% 
Communication 64 50% 59% 
Bank, insurance and other financial ser-
vices 
65-67 39% 45% 
Computer and related activities 72 61% 53% 
Other business activities 74 36% 39% 
Total  24% 23% 
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procedures to be able to recreate the proportions of a given variable for the population. For the Oslo-
region regional weights are used, for Norway national weights are used. 
 67(3UHSRUW5
 
 
For the service industry the weighted proportion of innovative firms is 24% in the 
Oslo-region, the average for Norway being 23%. When it comes to the service 
sector, the share of innovative firms is lower than in manufacturing. ‘Computer 
related services’ and ‘Communication’ have the highest share of innovative firms, 
with a proportion of 61% and 50% innovative firms. In ‘Computer related services’ 
the share of innovators is a bit higher in the Oslo-region than the average for the 
country. The opposite is true for ‘communication’, ‘Banking, insurance and financial 
services’ and ‘Other business activities’. Industries that report a relatively low 
proportion of innovative firms are ‘Wholesale trade’ (14%).  
 
The following section will look at the difference in the share of innovative firms 
between size-groups of firms. 
,QQRYDWLRQDFWLYLW\E\ILUPVL]H
 
This section considers the relationship between proportion of innovative firms and 
firm size. We use number of employees as a measure of firm size and have 
categorised the sample in 4 size groups; 10-49 employees, 50-99 employees, 100-249 
employees, and more than 250 employees. The figures will firstly be presented in a 
table, giving the sample numbers and the shares of innovators; the figures will 
present the share of innovators. This will be done firstly for manufacturing industry, 
then for services. 
 
7DEOH3URSRUWLRQRILQQRYDWLYHILUPVE\VL]H0DQXIDFWXULQJVHFWRULQWKH2VOR
UHJLRQDQGLQ1RUZD\:HLJKWHGSURSRUWLRQV1 
Size groups Number of firms in the 
sample. Oslo-region 
Share of innovative firms 
in the Oslo-region. 
Weighted 
Number of firms in the 
sample. Norway 
Share of innovative firms 
in Norway. Weighted 
10-49 175 31% 1188 33% 
50-99 41 47% 317 54% 
100-249 52 69% 306 65% 
250+ 44 82% 165 79% 
Total 312 40% 1976 40% 
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In the manufacturing sector there is a clear relationship between firm size and the 
number of firms that report having innovation activity in the defined three-year 
period. In the largest size group (250+) 82% of the firms in the Oslo-region report 
innovation activity, while in the smallest size group (10-49) the share is only 31%. In 
other words there are significant differences between the size groups. The Oslo-
region has a lower share of innovative firms in firms with less than 100 employees 
than the average for Norway as a whole. In firms with more than 100 employees the 
share of innovators is slightly higher for the Oslo-region than average. 
 
7DEOH3URSRUWLRQRILQQRYDWLYHILUPVE\VL]H7KHVHUYLFHVHFWRULQWKH2VORUHJLRQ
DQGLQ1RUZD\:HLJKWHGSURSRUWLRQV1 
Size groups 
 
Number of firms in the 
Oslo-region 
Share of innovative firms 
in the Oslo-region-
weighted 
Number of firms in Nor-
way 
Share of innovative firms 
in Norway-weighted 
10-49 223 19% 526 22% 
50-99 59 28% 129 23% 
100-249 101 49% 187 38% 
250+ 80 53% 130 51% 
Total 463 24% 972 23% 
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Also within the service sector there is a clear positive relationship between firm size 
and the proportion of innovators. While small firms (10-49) in the Oslo-region have 
a slightly lower proportion of innovators than the average for Norway, the opposite 
appears to be the case for firms with more than 50 employees. In the size groups with 
more than 50 employees, the proportion of innovative firms in the Oslo-region  
increasing with firm size.  
 
In the remainder of this chapter we will only follow firms that had innovation 
activity in the three-year period of 1995-97.  
,QQRYDWLRQSHUIRUPDQFH
Innovation activities can be more or less successful, and it would be of interest to see 
if there are differences in innovation performance between industries in the Oslo-
region and the average for Norway. The result of innovation activity will be 
measured as the share of sales in 1997 which was accounted for by products which 
were new, improved or modified during the three year period 1995-1997. Only new 
or improved products or services will be regarded as innovations. 
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This indicator is a measure of only one aspect of innovation, leaving many other 
aspects of innovation outside the analysis (process innovations, organisational 
innovation etc.). The reason for this is simply the difficulties in measuring other 
aspects of innovation. Product and service innovations are easier to measure and 
have therefore become an indicator for firms’ innovation performance. There will 
also be problems relating to the time period when looking at innovation performance. 
In some industries it takes a much longer time to be able to introduce new products 
to the market, than in other industries. This will have implications for the share of 
sales that derive from new products. The same problems apply for small firms; they 
will in general introduce fewer products or services onto the market since they have a 
smaller portfolio than larger firms do. 
 
The figures below present the weighted proportions of turnover in 1997 that consist 
of both innovative products or services (new or improved products) and non-
innovative products or services (marginally modified products or services). In the 
following two figures we will only look at the share of turnover that consists of new 
or improved products, and refer to this as ‘innovative products or services’.  
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Manufacturing industries that have the highest share of innovations in turnover are 
‘Office machinery, computers, electrical machinery’, ‘Pulp and paper, basic metal’ 
and ‘Machinery and equipment’, with a percentage of innovation in turnover ranging 
from 45%-61%. The Oslo-region performs better in these industries than the average 
for Norway. Industries where innovation in turnover is low, are ‘Rubber, plastic-, 
other non-metallic min. products’, ‘Food, beverages, tobacco’ and ‘Fabricated metal 
products’. In these industries the Oslo-region has a lower share of innovation in 
turnover than the rest of the country. It seems then that in the Oslo-region there is a 
group of industries that are highly innovative, and perform better than the average. 
On the other hand, within industries that have low shares of innovation in turnover, 
firms in Oslo under-perform. 
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In the service sector ‘Computer and related activities’ has the highest share of 
innovative services as part of turnover. As much as 88% of turnover derives from 
new or improved services, clearly outperforming the national average which is 68%, 
suggesting an innovative cluster in the Oslo-region. In services like ‘Wholesale 
trade’ and ‘Bank, insurance and other financial services’ firms in the Oslo-region 
report higher shares of new or improved services in turnover than the average. 
‘Transport and storage’ have low shares of innovation in turnover at only 6%, with 
the average for Norway at 9%. 
 
We will in the next section look more closely at the innovators and try to understand 
how innovation takes place in manufacturing and in services. 
+RZLQQRYDWLRQWDNHVSODFH
We will investigate how innovation takes place among firms in the Oslo-region and 
for the average Norwegian firm. Firstly we will look at how much firms spend on 
innovation by calculating firms’ innovation cost intensity. Secondly we will map 
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what kind of innovation activity firms spend most of their innovation costs on. We 
will also look at the types of innovation activity the largest share of firms takes part 
in; the most commonly used ‘inputs’ into the innovation process. Thirdly we will 
look at firms reasons for engaging in innovation activity, and their main sources for 
information on innovation. Lastly we will present firms innovation collaboration 
partners. These different elements will give us an idea of how innovation takes place 
in the firms, and the kinds of actors they relate to in the innovation process. This will 
be done for both the manufacturing sector and for services. 
,QQRYDWLRQFRVWLQWHQVLW\
In our search for explaining innovation activity in the Oslo-region we will highlight 
the amount of turnover firms use on innovation activity – the innovation ‘input’ – 
such as research and development, acquisition of machinery etc. Innovation cost 
intensity is defined as innovation costs as a percentage of turnover. We approach the 
problem by constructing classes of firms, depending upon how much they spend on 
innovation inputs. We have constructed three classes, with innovation intensities 
‘less than 1 including 0’, ‘1-3.99’ and ‘4 or above’. These classes are somewhat 
arbitrary, and the choice of boundary will affect the differences between the classes. 
The classes do, however, apply the same borderlines as used by the OECD to classify 
low, medium and high tech industries based on R&D expenses. 
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Manufacturing firms in the Oslo-region have the highest proportion of firms belong-
ing to the ‘high-tech’ sector, using 4% or more of turnover on innovation expendi-
ture, followed by the ‘low-tech’ sector using less than 1% on innovation expenditure. 
The innovative manufacturing firms in the region are divided into one set of firms 
highly engaged in the innovation process and another that uses very low expenditure 
on innovation. The region has a lower share of firms using more than 4% of turnover 
on innovation, than the national average. The region also has a much higher share of 
firms using less than 1% of turnover on innovation, than the average for Norway. 
innovation. 
 
When it comes to the service sector, the share of ‘high-tech’ in the  Oslo-region is 
much on the average for Norway. The differences lie especially in the proportions of 
firms belonging to ‘low-tech’ sector, where the region has close to 40% of the inno-
vative firms. The average for Norway is 34%, in other word the share of firms that 
spend low shares of turnover on innovation is higher in the capital region.  
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,QQRYDWLRQDFWLYLWLHV
We will in this section calculate the share of innovation costs used on different 
innovation activities. Besides looking at differences between industries, we will be 
interested in looking at differences between the Oslo-region and the average for 
Norway to see whether firms in the Oslo-region use other inputs into the innovation 
process than the average for Norway.  
 
By ‘innovation activities’ are meant research and development (both intramural and 
extramural), acquisition of machinery, equipment and other external technology, 
industrial design, training and marketing linked to technological innovations.  
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The figure reveals that ‘Research and experimental development within the firm’ is 
by far the most important innovation input into the manufacturing industry,  
especially for firms located in the Oslo-region. This might suggest an innovation 
strategy with a long term perspective. The R&D share amounts to 78% of innovation 
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costs for firms in the Oslo-region, and 60% in average for Norway. The large share 
used on R&D by Oslo-firms can be explained by them often having the function of 
head offices, and thus being the unit where R&D activity is performed and/or 
registered. ‘Acquisitions of machinery and equipment’ and ‘Acquisition of R&D 
services (extramural R&D)’ are the second and third most important innovation 
activity, and seems to be more important for the average Norwegian firms than for 
firms located in the Oslo-region.  
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In the service sector in the Oslo-region,  ‘Research and experimental development 
within the firm’ is the dominant innovation activity, however being a much lower 
share than for the manufacturing industry. ‘Acquisition of machinery and equipment’ 
and ‘Training linked to technological innovations’ are the second and third largest 
innovation activity for Oslo-based firms. There are differences in how firms in the 
Oslo-region innovates compared to the national average. Firms in the Oslo-region 
use less on R&D (both intramural and extramural) than the average, and  Oslo-based 
firms uses more on ‘Acquisition of machinery and equipment’. 
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)DFWRUVLQIOXHQFLQJLQQRYDWLRQDFWLYLW\EHWZHHQ
Firms that responded positively to having innovation activity were asked to answer 
questions related to ‘reasons for engaging in innovation activity’. Firms were given 
10 different reasons, and were asked to rate the question according to importance.  
Even though some of the reasons are quite general, they give some indication of the 
kind of factors firms consider to be important for innovation. The figures below 
show the share of firms that have answered that the following factors are very 
important reasons for engaging in innovation. The figures are scaled by the factors 
most firms in the Oslo-region perceived as being ‘very important’.  
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For the manufacturing industry there are two reasons that stands out as being the 
most important for engaging in innovation activity, and those are ‘Improving product 
quality’ and ‘Open up new markets or increase market shares’. More than 60% of the 
firms in the survey responded that these factors were very important reasons for 
engaging in innovation activity. Other important reasons where ‘Reduce labour 
costs’ ‘Extend product range’ and ‘Reduce material consumption’. A low share of 
firms have emphasised ‘Reduce energy consumption’ and ‘Fulfilling regulations’ as 
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being reasons for engaging in innovation, these shares is lower in the Oslo-region 
than the average for Norway. 
 
)LJXUH6KDUHRIILUPVWKDWKDYHDQVZHUHGWKDWWKHIROORZLQJIDFWRUVDUHYHU\
LPSRUWDQWUHDVRQVIRUHQJDJLQJLQLQQRYDWLRQ6HUYLFHLQGXVWU\,QQRYDWLYHILUPV
:HLJKWHGVKDUHV1 
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
5HGXFHHQHUJ\FRQVXPSWLRQ
5HGXFHPDWHULDOFRQVXPSWLRQ
5HGXFHHQYLURQPHQWDOGDPDJH
)XOILOOLQJUHJXODWLRQVVWDQGDUGV
,PSURYHSURGXFWLRQIOH[LELOLW\
5HGXFHODERXUFRVWV
5HSODFHVHUYLFHVEHLQJSKDVHGRXW
([WHQGVHUYLFHUDQJH
,PSURYLQJVHUYLFHTXDOLW\
2SHQXSQHZPDUNHWVRULQFUHDVHPDUNHWVKDUH
Very important. Oslo-region
Very important. Norway
 
 
The largest share of firms in the service industry in the Oslo-region emphasise the 
importance of ‘Open up new markets’ as reason for engaging in innovation. A larger 
share of firms in the Oslo-region emphasises this reason than the average for 
Norway. ‘Improving service quality’ is also highly rated by a large share of firms, 
followed by ‘Extend service range’.  
 
Aspects of the product or service that firms provide are highly valued as factors for 
engaging in innovation. This implies that factors linked to cost of production are not 
necessarily most decisive for engaging in innovation. This is true both for the 
manufacturing industry and for services.  
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6RXUFHVRILQIRUPDWLRQIRULQQRYDWLRQEHWZHHQ
Innovation and knowledge creation are a result of firms’ interactions with their 
environment. Innovation is an interactive learning process, and knowledge creation 
implies collaboration, exchange and trade between firms and institutions. This 
implies that firms seldom innovate alone, but always in relationship (formal or 
informal) with other firms, the institutional infrastructure, networks, scientific 
infrastructure, regulations and laws etc. Innovation therefore has a systemic 
character.  
 
By looking at sources of information that are important for innovation, we can gain 
an insight into the operative system of innovation that firms act within. We asked 
firms to rate 12 different factors that might be influential to innovation. The figures 
below register the share of firms that perceive the given factors as ‘very important’. 
The figures have been scaled by the factor most firms in the Oslo-region rated ‘very 
important’.  
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For the manufacturing industry in the Oslo-region, ‘Sources within the enterprise’ 
‘Customers’ and ‘Other enterprises within the enterprise group’ are rated as very 
important information sources for the largest share of service firms. Human 
information and knowledge bases within firms stand out as the most important 
source of information for innovation. A smaller share of firms in the region value 
‘Customers’ as information source than the average for the country, however the 
patterns of important sources for innovation are quite similar. The scientific 
infrastructure (universities, HEI, research institutions) is rated as very important by a 
small share of manufacturing firms, with this share of firms being slightly higher in 
the Oslo-region than the average for the country. 
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As for the manufacturing industry, ‘Sources within the enterprise’ and ‘Customers’ 
are the information sources that the largest share of firms rates as very important for 
innovation. These two sources of information stand out as being much more 
important than other factors. The scientific infrastructure is not perceived as an 
important source of information for innovation for the service industry; hardly any 
firms in this sector value them as being very important. It seems that human capital 
within firms and customers are the most relevant sources of information, and there 
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are hardly any differences in the levels of importance attached to the different factors 
in the Oslo-region compared to the average for the country. 
&ROODERUDWLRQIRULQQRYDWLRQ
In this section we will look more closely at firms’ collaborative behaviour, in order 
to get an insight into which actors in the innovation system firms have formal contact 
with. The measure is simply a ‘yes’ or ‘no’ question of whether firms have engaged 
in innovation collaboration with any of the mentioned partners and will not take into 
account the number of co-operative actions. Further, we have no indication of how 
the firms value their collaborative partners, or of how successful the innovation 
collaboration project is. 
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Innovating firms in the Oslo-region have a higher share of firms co-operating with all 
types of private partners than the average for Norway. Of firms in the Oslo-region 
that belong to an enterprise group, 10% more co-operated with other enterprises 
within the group than the average for the country. The reason is that these entities are 
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probably located in this region. For the Oslo-region, ‘Clients or customers’ constitute 
partners for 49% of the innovative firms.  
 
A high share of firms co-operate with the scientific infrastructure, with as many as 
43% having co-operated with research institutes and 39% with universities or higher 
education institutions (HEI). This seems reasonable since such a large share of firms’ 
innovation activities is directed towards R&D. What is surprising is that such a large 
share of firms in the country as a whole use the scientific infrastructure when 
innovating. However, the average shares of firms in Norway using these milieus are, 
despite being reasonably high, still lower than the share for the Oslo-region. There 
are great differences between size of firms in the use of the scientific milieus, the 
smaller the firm the less they use these milieus. 
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The figure shows that firms in the Oslo-region collaborates more with foreign 
partners than the average Norwegian firm, especially with universities and higher 
education institutions. This suggest that some firms need to look abroad to find 
relevant R&D competence. The figure also suggests that firms located in the Oslo-
region can act as bridge builders to actors abroad. 
 67(3UHSRUW5
 
 
 
)LJXUH6KDUHRIILUPVZLWKGLIIHUHQWGRPHVWLFFROODERUDWLRQSDUWQHUVLQWKH2VOR
UHJLRQDQGLQ1RUZD\6HUYLFHLQGXVWU\:HLJKWHGVKDUHV1 
 
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
8QLYHUVLWLHV+(,
&RPSHWLWRUV
3XEOLFRUSULYDWHUHVHDUFKLQVWLWXWHV
&RQVXOWDQF\HQWHUSULVHV
&OLHQWVRUFXVWRPHUV
2WKHUHQWHUSULVHVZLWKLQWKHJURXS
6XSSOLHUVRIHTXLSPHQWHWF
Share of co-operating firms.The Oslo-region
Share of co-operating firms. Norway
 
The service industry has a different structure of collaboration than the manufacturing 
industry. The most cited collaboration partners are ‘Suppliers of equipment etc.’, 
‘Other enterprises within the group’ and ‘Clients and customers’. Firms in the service 
industry have lower shares of firms co-operating with domestic research institutions, 
universities and HEIs than the manufacturing industry. The reason for this may lie in 
the difficulties firms experience finding relevant competencies in the region or in the 
country.  
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The figure shows that firms based in the Oslo-region collaborate with foreign actors 
to a larger degree than the average service firm. Oslo-based firms seems to 
collaborate to a much larger degree with suppliers of equipment. and other 
enterprises within the group and customers.  
 
Our findings are that firms in the Oslo-region has a slightly higher share of firms 
reporting collaboration than average. Almost all innovative firms have engaged in 
collaboration activity with domestic private partners. There are significant 
differences between innovators in the Oslo-region and the average for the country in 
use of foreign partners.  
 
We have in this final section of the chapter gained an insight into how the 
manufacturing and service industries innovate; we have looked at differences 
between the sectors and differences between industries. We have also emphasised the 
difference between firms located in the Oslo-region and the average for Norway. The 
next section summarises our findings on the extent of innovation and on how firms 
innovate. 
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6XPPLQJXSILQGLQJVRQLQQRYDWLRQ
In general, manufacturing and service firms in the Oslo-region do not differ much 
from the average Norwegian firm with regard to either the ‘extent of innovation’ or 
‘how’ they innovate. Investigating the material by industries and size classes, some 
differences do however emerge between firms in the Oslo-region and the average 
Norwegian firm. 
 
Firms in the Oslo-region differ from the average Norwegian firm in that they; 
1. – perform better in manufacturing industries with the highest share of innovative 
firms and among firms with the highest share of new products or processes in 
sales. Large firms also perform better in the Oslo-region than average, the 
smallest firms however, underperform in this region. 
2. – spend more on R&D activity. 
3. – have a higher share of firms co-operating, especially with foreign partners. 
 
Below we will further explore these main findings, we will also give some 
international comparisons. 
 
In the Oslo-region industries like ‘Petroleum refining, chemicals’, ‘Machinery and 
equipment’ and ‘ Rubber, plastics etc.’ has a slightly higher share of firms with 
innovation activity than the rest of the country. When looking at manufacturing 
industries’ innovation performance (measured as share of turnover that was 
accounted for by new or improved products), the Oslo-region also stands out as 
performing better in some industries than the average for the country in ‘Office 
machinery, computers, electrical machinery’, ‘Pulp and paper, basic metal’ and 
‘Machinery and equipment’. In manufacturing the Oslo-region also has a higher 
share of innovators than the average for the country among firms with more than 100 
employees. This could mean that these particular industries or groups of firms are 
linked to networks that are well functioning in terms of flows of innovation relevant 
knowledge and information, and that they have the ability to absorb this information. 
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The opposite seems to be the case for small firms and industries like ‘food, beverages 
and tobacco’, and ‘Other business activities’, where we find that Oslo-based firms 
perform worse than the average. In order to turn this trend one may have to link these 
firms to relevant regional actors and strengthen network relationships between firms 
and the regional system of innovation. 
 
On average 53% of all enterprises in manufacturing sector in 12 EEA31 Member 
States32 were innovative33 in the period 1994-96 (1995-97). The figures are 
preliminary results34 from the second Community Innovation Survey (CIS2). When 
looking at Norway in this particular study, the shares of innovative manufacturing 
are slightly lower and for service the shares are particularly lower35.  
                                                 
31
 European Economic Area (EU and EFTA) 
32
 The second Community Innovation Survey (CIS2) was launched in the EEA Member States in 
1997/1998. The first Community Innovation Survey was done for 1992. In general, the results from 
the two surveys are not directly comparable. All the participating countries have agreed on a common 
set of methodology and a core questionnaire aimed at providing comparable, harmonised and 
representative data on a pan-European scale. The survey is based on the Oslo-manual. In general, it is 
either the National Statistical Institute or a Ministry that is directly responsible for the survey at the 
national level. This Statistics in Focus presents preliminary results for Belgium, Germany, Spain, 
France, Ireland, Luxembourg, Netherlands, Austria, Finland, Sweden, United Kingdom and Norway. 
The data for Norway refers to 1997, for the other countries the reference year is 1996. Final results for 
all participating countries are planned to be published in 3rd quarter 1999. The results can deviate from 
national published results, mainly due to different target population. 
33
 Innovating enterprise; is an enterprise that has introduced new or improved products on the market 
or new or improved processes. Enterprises can have innovation activity without introducing an 
innovation on the market (it has either unsuccessful or not yet completed projects to develop or 
introduce). 
34
 The results are based on answers from 33 700 enterprises, thus yielding a response rate of about 
57%. Nationally the response rate varies from 24% to over 90%. The results presented are grossed-up 
figures for the whole population. The weighting factors are based on shares between the numbers of 
enterprises in the realised sample and total number of enterprises in each stratum of the frame 
population (combined non response correction and weighting). A non-response analysis has been 
carried out whenever the national response rate is below 70%. In these cases the results of the non-
response analysis is used in the calculation of weighting factors. 
35
 The results deviates from the national published results, mainly due to different target population 
and weighting procedures; In the European study of the manufacturing industry the cut off point for 
inclusion in the target population is 20 employees, in the Norwegian CIS the cut off point is 10 
employees. This will have implications for the share of innovative firms, since large firms often have 
higher shares of innovation than smaller firms. 
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 In Norway 
Weighted shares**  
In Europe  
Weighted shares 
(Norway included) 
Share of innovative manufacturing firms. 48% 53% 
Share of innovative service firms. 22% 41% 
*An innovating enterprise is an enterprise which has introduced new or improved 
products on the market or new or improved processes. 
**Grossed up figures for the whole population. The results are based on answers 
from 33 700 enterprises, thus yielding a response rate of about 57%. Nationally the 
response rate varies from 24% to over 90% 
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Size class In Norway 
Weighted shares** 
In Europe  
Weighted shares 
(Norway included) 
20-49  Small                                       39% 44% 
50-249 Medium-sized                          56% 59% 
250 +   Large                               77% 81% 
*An innovating enterprise is an enterprise which has introduced new or improved 
products on the market or new or improved processes. 
**Grossed up figures for the whole population. The results are based on answers 
from 33 700 enterprises, thus yielding a response rate of about 57%. Nationally the 
response rate varies from 24% to over 90%. 
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  In Norway 
Weighted shares** 
In Europe  
Weighted shares 
(Norway included) 
10-49  Small                               20% 37% 
50-249 Medium-sized                          26% 49% 
250 +   Large                               50% 73% 
*An innovating enterprise is an enterprise which has introduced new or improved 
products on the market or new or improved processes. 
**Grossed up figures for the whole population. The results are based on answers 
from 33 700 enterprises, thus yielding a response rate of about 57%. Nationally the 
response rate varies from 24% to over 90%. 
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Furthermore, the European study found that large enterprises are definitely more 
innovative than small and medium-sized enterprises. As much as 81% of 
manufacturing enterprises with more than 250 employees were innovative, while the 
corresponding share for Norway in Eurostats study is 77%. In the service sectors36 
covered by the European survey, 41% of enterprises were innovative, while for 
Norway the share was 22% (Eurostat). The same structure by size-class appears in 
the service sector; 73% of large enterprises were innovative compared to 37% of the 
small ones. The numbers for Norway are 50% and 20% respectively.  
 
When focusing on innovation performance (measured as share of sales deriving from 
new or changed products) we found that the average share of turnover constituted by 
innovation was slightly higher in the Oslo-region than for the country as a whole. In 
manufacturing industry, firms in the Oslo-region appear to perform better than the 
average for Norway in those industries where innovation activity is high. However, 
the Oslo-region has lower shares of innovation in sales in some of the industries that 
have the lowest share of innovation in sales, both in manufacturing and services. 
When compared to results from the European innovation study the share of 
innovation in sales for the manufacturing industry in Norway seems reasonably 
comparable to the average for other EU-member countries (31%). 
 
‘How’ then do firms in the Oslo-region innovate, compared to the average 
Norwegian firm? This question was approached by examining firms innovation 
intensity. We found that the largest share of innovative firms in the Oslo-region use 
more than 4% of turnover on innovation activities, which is also true for the country 
as a whole, however the share for the Oslo-region being slightly lower. The Oslo-
region does have a larger proportion of firms that use less than 1% of turnover on 
innovation activity. This means that innovative manufacturing firms in the region 
seem to be divided into one group of firms heavily involved in innovation activities 
and one group that has little ongoing innovation activity. In the service industry the 
                                                 
36
 The service sector do consists of these Nace codes 51,60-62, 64.2, 65-67,72, 74.2 and therefor 
differs a bit from the Norwegian Community Innovation survey that also includes Nace 63, whole of 
64 and 74, so the numbers are not fully comparable to the national study. 
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highest proportion of firms using less than 1% of turnover on innovation, this share 
of firms being slightly higher in the Oslo-region than in Norway as a whole.  
Innovation patterns differ between firms in the Oslo-region and firms in Norway as a 
whole; manufacturing firms in the Oslo-region use a larger share of innovation costs 
on R&D. This may be accounted for by the large share of headquarters located in the 
region, registering large amounts of R&D expenditure. For the service industry the 
structure of amount spent on innovation activity do not differ much between the 
Oslo-region and the average for Norway. The pattern, however, differs from the 
manufacturing industry in that service firms use less money on R&D, indicating 
another approach to acquiring technology; namely by acquisition of machinery and 
equipment. 
 
What, then, are the most important objectives for innovation? For both 
manufacturing and for services, the largest share of firms answered that ‘Improving 
product/service quality’ and ‘Open up new markets or increase market share’ are the 
most important reasons to engage in innovation. In the service industry the share of 
firms that emphasise the latter is especially high in the Oslo-region, suggesting an 
offensive strategy among these firms. In comparison, the European innovation study 
shows ‘Improving product or service quality’ to be the most important objective for 
innovation activity among firms in other EU-member countries. Innovation activity 
to ‘Fulfil regulations and standards’ or to ‘Reduce material and energy consumption 
or environmental damage’ was of minor importance, as well as to ‘Replace products 
being phased out’. Again, much the same patterns were found in the survey of the 
Oslo-region and Norway as a whole. 
 
The two most important sources of information for innovation are ‘Sources within 
the enterprise’ and ’Customers’. However, these sources seem more dominant in the 
service sector than in manufacturing. Competencies that lie in the workforce are, 
naturally enough, a very important source of information for innovation, and as we 
have seen a large share of firms engage in training the workforce. Furthermore, 
customers are perceived to be very important by a smaller share of firms in the Oslo-
region than the average for Norway. This can be due to the large supply of other 
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relevant knowledge providers. It is worth noting that the scientific infrastructure is 
perceived as a ‘very important information source for innovation’ by a low share of 
firms, the share however being larger for the manufacturing industry than for 
services. The reason for this can be found in different types of innovation activity 
being used in the manufacturing compared to the service sector. The European study 
found that dominant sources of information for innovation in the manufacturing sector 
were ‘Clients or customers’ and ‘Sources within the enterprise or within the enterprise 
group’. In the service sector the picture is much the same, but the importance of 
‘Clients or customers’ seems less pronounced; this is the opposite of what we found in 
our Norwegian study. 
 
Innovative firms in the Oslo-region have higher shares of firms taking part in col-
laboration activities compared to the average for Norway. The difference is particu-
larly pronounced for collaboration activities with foreign public partners.  
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,QQRYDWLRQDQGFROODERUDWLRQLQWKH2VORUHJLRQ
DQGLQ1RUZD\
By Finn Ørstavik 
 
,QWURGXFWLRQ
In this section, the Cotech database compiled by the STEP group during 1998 is used 
to investigate facts on innovation-collaboration in Norway and in the Oslo-region.  
 
7KH&RWHFKGDWDEDVH
 
The Cotech dataset was developed with the intention of improving the empirical basis for 
answering questions such as:  
• To what extent is innovation an interactive process? 
• What kinds of partners work together in successful innovation projects? 
• What is the nature of interaction between partners who collaborate on innovation? 
 
A specific methodology was employed to gather the data, and to make sure they would confirm to 
strict quality standards. We used computer-aided telephone interviewing, and the group’s own 
researcher engaged in the interview work. This significantly increased the response rates, and 
made sure we managed to build a large and high-quality dataset at relatively low cost. Our 
experience was that skilled interviewers in a structured dialogue resolved conceptual issues and 
coding problems, and also that the fact that we sought out the person with the best knowledge of 
innovation efforts in the firm contributed positively. 
 
&RWHFK contains data on manufacturing firms with 10 or more employees. A 20% sample was 
drawn of firms with less than 100 employees, while all firms with 100+ employees were selected.  
 
The sampling in the survey was done to make our firms a representative sample with 
respect to industry and firm size. 7KH\ZHUHQRWGUDZQWRPDNHSRVVLEOHDFFXUDWH
UHJLRQDOFRPSDULVRQV This makes our task in this section more difficult: The 
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observations of innovative and collaborating firms in the Oslo-region are few, only 
65 in all.  
 
In general, however, it appears that data for Oslo in most respects are relatively 
similar for the Oslo-region and the rest of Norway. In the following, we will point 
out specific cases where the figures seem to indicate that there are real differences. 
 
7KHGHILQLWLRQRILQQRYDWLRQDQGFROODERUDWLRQLQ&RWHFK
 
In order to make data more comparable to CIS data, some of our definitions and so-called 
filter questions were conforming with the standard set by the Community Innovation Survey. 
That is, we have LQQRYDWLRQin a company (1) if the company has introduced a QHZSURGXFW
during the last three years, and we explained that the change should have a technological 
content: A simple design change, such as a new colour, would not be considered an 
innovation. Also, to mention another example, even a radical change of a bread recipe for a 
bakery would not count as an innovation, while the introduction of a new type of packaging 
(such as protective atmosphere plastic packaging) would count as an innovation. Although 
all this is in line with the CIS questionnaire, the latter is consistently talking about 
WHFKQRORJLFDOLQQRYDWLRQ and we believe this in reality is interpreted more narrowly by 
respondents than our question in the Cotech survey. 
A firm would also be considered innovative if (2) the firm had worked on product 
development during the last three years, even if a new product had not been launched. (This 
is the same as in the CIS.) Finally, a firm would be classified innovative if (3) the firm had 
developed a new VHUYLFH which it sold together with (as an integral part of) its product 
offering (whether or not the products had been changed in the period). This option is not 
included in CIS. 
 
As for FROODERUDWLRQ, we were emphasising that this needed to encompass interacting over a 
period of time. Merely out-contracting part of the development project; such as buying a 
component, did not in itself classify as collaboration in the Cotech survey. An interchange 
back and forth, with mutual adjustments and learning was a precondition for deciding that 
collaboration had taken place. 
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&ROODERUDWLRQSDWWHUQVLQGLIIHUHQWLQGXVWULHV
In the table below, we look at the tendency to undertake innovation-collaboration in 
different industries. The tendencies for firms to innovate and collaborate are 
discussed in Table 1. This table summarises answers given by innovating and 
collaborating firms which we asked: “What share of the innovation projects in your 
firm involve collaboration with external partners?” The table displays scaled 
numbers, for the Oslo-region and for the rest of Norway. The figures build on 
observation of 383 companies; thus the N referred is the number of observation with 
weights applied to the data set. Given the limited number of observations for the 
Oslo-region, we must be careful not to draw unwarranted conclusions about what the 
figures actually say.  
 
7DEOH6KDUHRIDILUPVLQQRYDWLRQSURMHFWVLQYROYLQJFROODERUDWLRQZLWKH[WHUQDO
SDUWQHUV0DQXIDFWXULQJILUPVZLWKLQQRYDWLRQDQGFROODERUDWLRQ1RUZD\
6FDOHG
  2VORUHJLRQ  (OVHZKHUH 
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NACE 
Percent
 of
 firm
s
 
collabo
rating in m
o
re 
than h
alf
 of
 its 
innovatio
n
 p
rojects 
Percent
 of
 firm
s
 
collabo
rating in 9 o
r 10
 
of 10 innov
ation 
projects 
(N
-scaled) 
Percent
 of
 firm
s
 
collabo
rating in m
o
re 
than h
alf
 of
 its 
innovatio
n
 p
rojects 
Percent
 of
 firm
s
 
collabo
rating in 9 o
r 10
 
of 10 innov
ation 
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-scaled) 
Food, beverages, tobacco 15+16 82.1 50 28 44.8 29.9 261 
Textile and clothing 17+18+19 Na Na 0 35.7 32.9 70 
Wood products 20 0 0 8 47.8 21.1 90 
Paper products and pulp 21 100 0 10 40 20 35 
Publishing and printing 22 73.6 66.7 72 42.4 4.0 99 
Chemicals and chem. prod. 23+24 80 70 20 74.6 36.6 71 
Rubber and plastic prod. 25 100 66.7 3 78.3 43.4 106 
Non-metallic mineral prod. 26 100 100 2 65 31.7 60 
Prod. of metals 27 100 0 2 69.6 60.9 23 
Metal products 28 0 0 8 46.2 31.9 182 
Machinery and equipment 29 100 50 4 52.7 23.6 203 
Electronics optical products 30+31+32 43.3 10 30 42.1 19.8 126 
Transport equipment 34+35 100 100 8 55.6 33.8 151 
Furniture and other industry 36-37 95.7 69.6 23 72.4 50.9 116 
Manufacturing industry 15-37 71.6 50 218 53.0 29.9 1593 
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As has been shown elsewhere, the tendency for firms to collaborate with external 
partners in order to promote innovation is considerable in all industries. In Norway 
outside the Oslo-region, we see that the industries that are most eager to collaborate 
when they embark on innovation ventures are chemical, rubber and plastic and metal 
production – that is chemical process industries. About ¾ of the firms in these 
industries that do have collaboration, collaborate in more than half of the innovation 
projects that they engage in. Also “furniture, sport products, toys and other” 
industries rank high on this scale, both when we look at how many collaborate in 
more than half of their innovation projects and how many always – or nearly always 
– collaborate. 
 
For the Oslo-region, the general tendency is that innovating and collaborating firms 
in the manufacturing industry collaborate PRUH than similar firms in the rest of 
Norway. 7KHDYHUDJHUDWHVIRUWKH2VORUHJLRQDUHVLPLODUWRWKHKLJKHVWLQGXVWU\
UDWHVHOVHZKHUHLQ1RUZD\
 
Many industries here appear as small in the Oslo-region, which means that there 
aren’t many innovating and collaborating firms from these firms in the region. These 
industries are not represented with enough observations in the data to say anything 
specific here. However, one major industry in the Oslo-region, publishing and 
printing, is well represented in the data. We can see that innovating and collaborating 
firms in this industry collaborate significantly more than comparable firms in this 
industry elsewhere in Norway: 2/3 of the firms in Oslo collaborate always or nearly 
always, while this holds for only 4 percent of firms outside the region. In the case of 
the food industry, the chemical industry and the electronics industry the figures for 
collaboration are also clearly KLJKHU than the figures for the other parts of the 
country. 
 
For the manufacturing industry as a whole, figures indicate that the overall tendency 
to collaborate is significantly higher in the Oslo-region than elsewhere in Norway. 
The share of innovative and collaborating firms that collaborate in more than half of 
their innovation projects is 72% for the Oslo-region, but only 53% in industry 
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elsewhere. 50% of firms in the Oslo-region virtually always collaborate, while this 
applies to 30% of manufacturing industry in the rest of Norway. 
 
3DWWHUQVRISXEOLFVXSSRUW
In the table below we report the share of key innovation projects reported by 
innovating and collaborating firms that have received support in the form of public 
funding.  
 
The figures for the Oslo-region are based on a very limited set of observations. 
However, we see that the overall share of projects reported to have received public 
funding is half the rate reported in the country as a whole; 16% of reported projects 
in Oslo received support, while 30% of the projects reported for the rest of the 
country benefited from subsidies. The numbers are not surprising, given the 
consistent orientation of policies to support peripheral regions. 
 
There are also other signs confirming that the Oslo-region receiving a 
disproportionate share of public financial support. In the food industry, which is 
important in this region, none of the projects reported have received public support 
(while the rate for projects in this country in Norway as whole is 28%). A similar fact 
can be noted for another important industry in this region: of the projects reported in 
the Oslo-region printing and publishing industry, none received support (in this case 
though, the share for the rest of the country is as low as 6 percent.) 
 
On the other hand, the electronics industry and chemicals industry display a higher 
probability of receiving public support than these industries elsewhere in Norway. 
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7DEOH6KDUHRINH\SURMHFWVUHFHLYLQJVXSSRUWLQWKHIRUPRISXEOLFIXQGLQJ
0DQXIDFWXULQJLQGXVWU\2VORUHJLRQDQGHOVHZKHUHLQ1RUZD\6FDOHG
  Oslo-region Elsewhere 
 
Industry 
 
 
 
 
 
NACE 
Percent
 
received
 public 
support 
(N
-scaled) 
Percent
 
received
 public 
support 
(N
-scaled) 
Food, beverages, tobacco 15-16 0 29 27.5 51 
Textile and clothing 17-19 na  18.8 16 
Wood products 20 100 8 40 15 
Paper products and pulp 21 0 10 14.3 14 
Publishing and printing 22 0 80 5.6 18 
Chemicals and chem. prod. 23-24 52.6 19 31.3 18 
Rubber and plastic prod. 25 0 3 42.1 20 
Non-metallic mineral prod. 26 100 2 38.5 14 
Prod. of metals 27 0 2 53.8 14 
Metal products 28 0 8 42.3 27 
Machinery and equipment 29 0 3 39.5 38 
Electronics optical products 30-33 52.2 30 34.4 33 
Transport equipment 34-35 0 8 17.5 41 
Furniture and other industry 36-37 0 24 26.9 27 
Manufacturing industry 15-37 16.1 226 30.3 346 
 
 
As a final point, it should be noted that the Oslo-region appears to have an industry 
structure where the large industries are those that traditionally receive little support. 
Printing and publishing is one such industry. The actual cause and effect, whether it 
is the location or the industry that matters, cannot be established here. 
 
:KLFKSDUWQHUVDUHLQYROYHGLQFROODERUDWLYHLQQRYDWLRQHIIRUWV"
We have looked into the percentage of collaborating firms that report relationships to 
specific partner categories. The figure below summarises the main findings. 
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The general pattern is relatively similar in the Oslo-region to the pattern for other 
parts of the country. The most frequently used partners are private customers and 
suppliers of materials and components. The least frequently used partner type is 
“other”, which usually means corporate research- or competence centres. But there 
are also some notable differences: Collaborating firms in the Oslo-region more 
frequently collaborate with suppliers of materials and components and with private 
customers. Firms here collaborate much more frequently with public customers, 
significantly less so with research institutes, and only slightly more with entities in 
the university/university colleges category than firms elsewhere in the country. Since 
Oslo is the administrative centre of Norway, the former fact is not surprising. That 
firms here collaborate less with research institutes is quite remarkable, as is the fact 
that the rate of collaboration with institutions in higher education is no higher than 
the rate for other parts of Norway in spite of the fact that the University of Oslo and 
other several important institutions are located in the region.  
 
A final notable difference between the Oslo-region and the rest of the country with 
respect to partner portfolio, is the fact that companies in the region much more often 
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collaborate with partners in the category “others”. Looking into the data, one can see 
that “other” partners tend to be research centres inside larger companies. Our 
hypothesis therefore, is that there are more companies in the Akershus and Oslo-
region that are part of large corporations with access to such internal competence 
units. 
+RZGRHVFROODERUDWLRQKDSSHQ"
During the Cotech interview, respondents were asked to pick the single most 
collaborative innovation project for the firm over a three-year period. We asked 
several questions about this project; some focusing on the importance attributed to 
various dimensions of the actual collaborations. In the following figure, we show the 
share of firms reporting having used a specific collaboration method which judged 
this method to have been very important (4 on a scale from 1 to 4) for the innovation 
project. 
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With only a couple of exceptions, it is practical, face-to-face co-operation and 
documentation that are the most important dimensions of collaborative relationships. 
Documentation is less important in collaborations involving private customers and, 
in an even higher extent, in collaborations involving suppliers of materials and 
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components. But documentation is rated as slightly more important in collaborations 
with public customers and with commercial non-technical consultants. 
 
The least well considered collaboration method is FRXUVHVDQGWUDLQLQJ. The 
exception here is collaboration with research institutes, where courses and organised 
training is considered an important aspect of interaction. 
 
The data on perception of significance of collaboration methods do not allow a 
breakdown on the Oslo-region and the rest of the country. The number of 
observations is insufficient. However, we have repeatedly seen that Oslo does not 
appear dramatically different from the rest of the country. Thus, the industry 
breakdown above is quite sufficient for some types of evaluations of the situations in 
Oslo. The crucial point is to look into the industry structure of the Oslo-region. The 
situation in these industries nationally will very probably give a good indication of 
the situation for these industries in Oslo, and thus in the Oslo-region as a whole. 
 
7KHVLJQLILFDQFHRISDUWQHUV
How do innovating firms perceive their partners’ contributions? What is the 
perceived significance of the contributions of partners for the innovation effort as a 
whole? We have investigated this by looking at what share of firms rate their 
partners’ contribution to be “very important” (4 on a scale from 1 to 4). The results 
are presented in the figure below, where also another measure of perceived 
significance is presented: The average mark given to the partners. 
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It appears that the first measure, ‘share granting top marks’, is the most sensitive to 
differences, and we concentrate on this indicator here. The partner categories that are 
most often considered very important contributors also tend to be the partner 
categories which are used frequently in collaborative innovation efforts. Private 
customers, for instance, are used extensively as partners and get the highest share of 
top marks for significance  
 
Research institutes come fifth in this ranking, a position that matches well the 
frequency with which they are used as partners in innovation. The same holds for 
partners in the university and higher education sector who are also at the bottom of 
this ranking. They are relatively rarely involved in collaborative relationships, and 
even when they are involved, they do not get very high marks for their contributions. 
Around 1/3 of the firms collaborating with partners in this sector say that their 
partners’ contribution is “very important”. Twice as many, that is, 2/3 of firms, give 
their collaborating customers top marks for their contribution.  
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There are several examples of little or no match between frequency of use and 
attributed significance. One example is the category “Other” which is rarely used but 
highly rated. As mentioned earlier, many of the “Other” observations were of 
corporate research and competence groups which did not fit well into the pre-
selected partner categories. We would interpret the numbers, therefore, to indicate 
that not many firms have access to such partners, but those who do have them rate 
them very highly. (We do not know to what extent this positive evaluation is an 
expression of opportunism or corporate loyalty. In spite of the fact that we 
guaranteed respondents anonymity both for themselves and their firm, background 
data indicate that answers have a certain bias in a positive direction.)  
 
A final note concerns public customers, who, much like “others” are rarely used but 
highly rated. This may indicate that the number of public customers available for 
innovation collaboration is limited, but that those that are available are important for 
the innovating firms. It would be interesting to know more about why these partners 
are considered important, for instance to what extent they are sources of competence 
and to what extent they simply give access to financial resources, or to big market 
opportunities. 
 
3HUFHSWLRQRISDUWQHUVLQ2VORDQGLQWKHUHVWRI1RUZD\
The data on significance of partners are too limited to allow proper statistical 
analysis based on a breakdown with respect to both partner category and location. 
The overall numbers show that 63% of collaborating firms in the Oslo-region give 
their partners top marks for importance, while 57% do the same elsewhere in 
Norway. (If we look at DYHUDJHPDUNV scored, the numbers show no difference.) For 
illustration purposes we have also analysed the “satisfaction rate” with respect to 
partner categories, in spite of the weakness of the data for the Oslo-region. The data 
are placed in Appendix 1. 
&RQFOXVLRQ
This section has reported results from the innovation-collaboration survey carried out 
by the STEP group in 1998. We have noted that sampling methods have not made it 
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possible to carry out a thorough statistical analysis of the Oslo-region, but we have 
nevertheless been able to draw a number of conclusions. 
 
The data indicate that innovation related collaboration is at least as common in Oslo 
as in the rest of the country, and it is quite probable that WKHWHQGHQF\WRFROODERUDWH
LVDFWXDOO\PDUNHGO\KLJKHULQWKH2VORUHJLRQWKDQWKHDYHUDJHIRUWKHUHVWRI
WKHFRXQWU\. 
 
Public sector support is less frequent in the Oslo-region, both because of an 
“unfavourable” industry structure in this respect, and because industries for policy 
reasons have lower chances of receiving support in this central region. 
 
In terms of collaboration partners, ILUPVLQWKH2VORUHJLRQZRUNPRVWIUHTXHQWO\
ZLWKVXSSOLHUVRIPDWHULDOVDQGFRPSRQHQWVDQGZLWKSULYDWHFXVWRPHUV. This is 
a general tendency in innovation related collaboration, and shows that innovation is 
an LQWHUDFWLYHSURFHVV, in which successful mutual learning and influencing among 
significant partners is a crucial factor. Firms in Oslo and Akershus collaborate PXFK
PRUHIUHTXHQWO\ZLWKSXEOLFFXVWRPHUV, markedly OHVVZLWKUHVHDUFKLQVWLWXWHV, 
and only VOLJKWO\PRUHZLWKHQWLWLHVLQWKHXQLYHUVLW\DQGKLJKHUHGXFDWLRQ
FDWHJRU\ than firms elsewhere in the country. Given the status of Oslo as the 
administrative centre of Norway, the first fact appears not to be surprising. The fact 
that the University of Oslo and other institutions in higher education does not play a 
more prominent role might be more surprising.  
We have also looked into how collaboration happens, but the data here do not allow 
specific analyses of the situation in the Oslo-region. In general, with only a couple of 
exceptions, it is LQIRUPDOIDFHWRIDFHFROODERUDWLRQDQGWKHXVHRIUHSRUWVDQG
RWKHUGRFXPHQWDWLRQWKDWDUHWKHPRVWLPSRUWDQWGLPHQVLRQVRIFROODERUDWLYH
UHODWLRQVKLSV. Documentation is less important in collaborations involving private 
customers and, to an even lesser extent, in collaborations involving suppliers of 
materials and components. But documentation is rated as slightly more important in 
collaborations with public customers and with commercial non-technical consultants. 
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7KHFROODERUDWLRQPHWKRGJLYHQOHVVFRQVLGHUDWLRQLVFRXUVHVDQGWUDLQLQJ The 
exception here is in collaborations with research institutes, where courses and 
organised training are considered an important aspect of interaction. 
 
As for perception of how important SDUWQHUV are, the partner categories that are most 
often considered very important contributors to key innovation projects also tend to 
be the partner categories which are used frequently in collaborative innovation 
efforts. Private customers, for instance, are used extensively as partners, and get the 
highest share of top marks for significance. 
 
Research institutes come fifth in this ranking, a position that matches well the 
frequency with which they are used as partners in innovation. The same holds for 
partners in the university and higher education sector: They score low also on this 
ranking. They are relatively rarely involved in collaborative relationships, and HYHQ
ZKHQWKH\DUHLQYROYHGWKH\GRQRWJHWYHU\KLJKPDUNVIRUWKHLUFRQWULEXWLRQV. 
 
Finally, we find that innovating and collaborating firms in the Oslo-region on 
average are more satisfied with the contributions of their partners than firms are 
elsewhere in Norway, both in terms of the rate of firms awarding top marks and in 
terms of average marks awarded. These differences are not very large, however. 
 
We wish to make a final note on the figures concerning the role of the University and 
other institutions’ level of involvement in innovation collaboration. The numbers in 
themselves are quite clear: The level of direct involvement is modest. In evaluating 
this fact however, it is important to note that the role of the university is not limited 
to direct engagement in business innovation. Substantial benefits of the work going 
on in the university may flow to business and industry by way of diffusion of 
educated people, and dissemination of results that are available to all, and not limited 
to particular collaborative relationships.  
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7DEOH$3HUFHSWLRQRISDUWQHU¶VFRQWULEXWLRQWRVHOHFWHGLQQRYDWLRQSURMHFW
0DQXIDFWXULQJILUPVLQWKH2VORUHJLRQDQGHOVHZKHUHLQ1RUZD\
1RUZHJLDQSDUWQHUV$EVROXWHQXPEHUVVFDOHG
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Aggregate 
1. Not important 1 0 0 0 11 8 0 0 0 0 20 
2. 11 9 13 9 1 2 0 2 2 0 49 
3. 4 8 14 2 1 4 3 2 0 0 38 
4. Very important 33 20 48 22 2 18 0 7 5 25 180 
No answer 20 2 12 6 0 13 2 0 2 12 69 
(N scaled) 69 39 87 39 15 45 5 11 9 37 351 
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1. Not important 2 1 25 11 5 30 2 8 4 0 88 
2. 61 21 105 6 15 59 21 33 22 19 362 
3. 98 4 102 38 43 77 27 87 22 16 514 
4. Very important 380 68 200 71 54 173 57 166 20 70 1259 
No answer 38 19 89 65 25 59 61 33 26 43 458 
(N scaled) 579 113 521 191 142 398 168 327 94 148 2680 
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’,*,71$&(&2’(6
1$&(125:(*,$1 (1*/,6+
jordbruk 01 agriculture hunting and related service 
activities 
skogbruk og tjenester tilknyttet 
skogbruk 
02 forestry logging and related service 
activities 
fiske, fangst og fiskeoppdrett 
tjenester tilknyttet fiske, fangst og 
fiskeoppdrett 
05 fishing operation of fish hatcheries and 
fish farms; service activities incidental to 
fishing 
bryting av steinkull og brunkull 
utvinning av torv 
10 mining of coal and lignite; extraction of 
peat 
utvinning av råolje og naturgass 
tjenester tilknyttet olje- og 
gassutvinning 
11 extraction of crude petroleum and natural 
gas; service activities incidental to oil and 
gas extraction excluding surveying 
bryting av uran- og thoriummalm 12 mining of uranium and thorium ores 
bryting av metallholdig malm 13 mining of metal ores 
bergverksdrift ellers 14 other mining and quarrying 
produksjon av næringsmidler og 
drikkevarer 
15 manufacture of food products and 
beverages 
produksjon av tobakksvarer 16 manufacture of tobacco products 
produksjon av tekstiler 17 manufacture of textiles 
produksjon av klær beredning og 
farging av pelsskinn 
18 manufacture of wearing apparel; dressing 
and dyeing of fur 
beredning av lær produksjon av 
reiseeffekter, salmakerartikler og 
skotøy 
19 tanning and dressing of leather; 
manufacture of luggage, handbags, saddlery, 
harness and footwear 
produksjon av trelast og varer av 
tre, kork, strå og flettematerialer, 
unntatt møbler 
20 manufacture of wood and of products of 
wood and cork, except furniture; 
manufacture of articles of straw and plaiting 
materials 
produksjon av papirmasse, papir 
og papirvarer 
21 manufacture of paper and paper products 
forlagsvirksomhet, grafisk 
produksjon og reproduksjon av 
innspilte opptak 
22 publishing, printing and reproduction of 
recorded media 
produksjon av kull- og 
petroleumsprodukter og 
kjernebrensel 
23 manufacture of coke, refined petroleum 
products and nuclear fuel 
produksjon av kjemikalier og 
kjemiske produkter 
24 manufacture of chemicals and chemical 
products 
produksjon av gummi- og 
plastprodukter 
25 manufacture of rubber and plastics 
products 
produksjon av andre ikke-
metallholdige mineralprodukter 
26 manufacture of other non-metallic 
mineral products 
produksjon av metaller 27 manufacture of basic metals 
produksjon av metallvarer, unntatt 
maskiner og utstyr 
28 manufacture of fabricated metal products, 
except machinery and equipment 
produksjon av maskiner og utstyr 29 manufacture of machinery and equipment 
n.e.c. 
produksjon av kontor- og 
datamaskiner 
30 manufacture of office, accounting and 
computing machinery 
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produksjon av andre elektriske 
maskiner og apparater 
31 manufacture of electrical machinery and 
apparatus n.e.c. 
produksjon av radio-, fjernsyns- 
og annet kommunikasjonsutstyr 
32 manufacture of radio, television and 
communication equipment and apparatus 
produksjon av medisinske 
instrumenter, 
presisjonsinstrumenter, 
optiskeinstrumenter, klokker og ur 
33 manufacture of medical, precision and 
optical instruments, watches and clocks 
produksjon av motorkjøretøyer, 
tilhengere og deler 
34 manufacture of motor vehicles, trailers 
and semi-trailers 
produksjon av transportmidler 35 manufacture of other transport equipment 
produksjon av møbler annen 
industriproduksjon 
36 manufacture of furniture; manufacturing 
n.e.c. 
gjenvinning 37 recycling 
elektrisitets-, gass-, damp- og 
varmtvannsforsyning 
40 electricity, gas, steam and hot water 
supply 
oppsamling, rensing og 
distribusjon av vann 
41 collection, purification and distribution of 
water 
bygge- og anleggsvirksomhet 45 construction 
handel med, vedlikehold og 
reparasjon av motorkjøretøyer og 
motorsykler detaljhandel med 
drivstoff til motorkjøretøyer og 
motorsykler 
50 sale, maintenance and repair of motor 
vehicles and motorcycles; retail sale of 
automotive fuel 
agentur- og engroshandel, unntatt 
med motorkjøretøyer og 
motorsykler 
51 wholesale trade and commission trade, 
except of motor vehicles and motorcycles 
detaljhandel, unntatt med 
motorkjøretøyer og motorsykler 
reparasjon av husholdningsvarer 
og varer til personlig bruk 
52 retail trade, except of motor vehicles and 
motorcycles; repair of personal and 
household goods 
hotell- og restaurantvirksomhet 55 hotels and restaurants 
landtransport og rørtransport 60 land transport; transport via pipelines 
sjøtransport 61 water transport 
lufttransport 62 air transport 
tjenester tilknyttet transport og 
reisebyråvirksomhet 
63 supporting and auxiliary transport 
activities; activities of travel agencies 
post og telekommunikasjoner 64 post and telecommunications 
finansiell tjenesteyting unntatt 
forsikring og pensjonsfond 
65 financial intermediation, except insurance 
and pension funding 
forsikring og pensjonsfond, 
unntatt trygdeordninger underlagt 
offentlig forvaltning 
66 insurance and pension funding, except 
compulsory social security 
hjelpevirksomhet for finansiell 
tjenesteyting 
67 activities auxiliary to financial 
intermediation 
omsetning og drift av fast 
eiendom 
70 real estate activities 
utleie av maskiner og utstyr uten 
personell utleie av 
husholdningsvarer og varer til 
personlig bruk 
71 renting of machinery and equipment 
without operator and of personal and 
household goods 
databehandlingsvirksomhet 72 computer and related activities 
forskning og utviklingsarbeid 73 research and development 
annen forretningsmessig 
tjenesteyting 
74 other business activities 
offentlig administrasjon, forsvar 
og trygdeordninger underlagt 
75 public administration and defence; 
compulsory social security 
3HUIRUPDQFHDQGFRRSHUDWLRQLQWKH2VORUHJLRQEXVLQHVVVHFWRU  
 
 
offentlig forvaltning 
undervisning 80 education 
helse- og sosialtjenester 85 health and social work 
kloakk- og renovasjonsvirksomhet 90 sewage and refuse disposal, sanitation 
and similar activities 
interesseorganisasjoner ikke nevnt 
annet sted 
91 activities of membership organizations 
n.e.c. 
fritidsvirksomhet, kulturell 
tjenesteyting og sport 
92 recreational, cultural and sporting 
activities 
annen personlig tjenesteyting 93 other service activities 
lønnet arbeid i private 
husholdninger 
95 private households with employed 
persons 
internasjonale organer og 
organisasjoner 
99 extra-territorial organizations and bodies 
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1999 
  
R-01-1999 
+HLGL:LLJ$VOHVHQ7KRU(JLO%UDDGODQG.HLWK6PLWKDQG)LQQUVWDYLN 
(FRQRPLFDFWLYLW\DQGWKHNQRZOHGJHLQIUDVWUXFWXUHLQWKH2VORUHJLRQ 
R-02-1999 
$UQH,VDNVHQUHG 
5HJLRQDOHLQQRYDVMRQVV\VWHPHU,QQRYDVMRQRJO ULQJLUHJLRQDOHQ ULQJVPLOM¡HU 
R-03-1999 (A) 
(ULF-,YHUVHQ6YHLQ2ODY1nV1LOV+HQULN6ROXP0RUWHQ6WDXGH 
8WYLNOLQJRJIRUQ\HOVHL1+2VPHGOHPVEHGULIWHU’HO$$QDO\VHGHO 
R-03-1999 (B) 
(ULF-,YHUVHQ6YHLQ2ODY1nV1LOV+HQULN6ROXP0RUWHQ6WDXGH 
8WYLNOLQJRJIRUQ\HOVHL1+2VPHGOHPVEHGULIWHU’HO%7DEHOOWLOOHJJ
R-04-1999  
+HLGL:LLJ$VOHVHQ 
*RYHUQDQFHDQGWKHLQQRYDWLRQV\VWHPRIWKHILVKSURFHVVLQJLQGXVWU\LQ1RUWKHUQ1RUZD\
R-05-1999 
+HLGL:LLJ$VOHVHQ7KRU(JLO%UDDGODQG$QGHUV(NHODQGDQG)LQQUVWDYLN 
3HUIRUPDQFHDQGFRRSHUDWLRQLQWKH2VORUHJLRQEXVLQHVVVHFWRUJ
 
1998 
  
R-01-1998 
$UQH,VDNVHQ 
5HJLRQDOLVDWLRQDQGUHJLRQDOFOXVWHUVDVGHYHORSPHQWVWUDWHJLHVLQDJOREDOHFRQRP\ 
R-02-1998 
+HLGL:LLJDQG$UQH,VDNVHQ 
,QQRYDWLRQLQXOWUDSHULSKHUDOUHJLRQV7KHFDVHRI)LQQPDUNDQGUXUDODUHDVLQ1RUZD\ 
R-03-1998 
:LOOLDP/D]RQLFNDQG0DU\2¶6XOOLYDQ 
&RUSRUDWH*RYHUQDQFHDQGWKH,QQRYDWLYH(FRQRP\3ROLF\LPSOLFDWLRQV 
R-04-1998 
5DMQHHVK1DUXOD 
6WUDWHJLFWHFKQRORJ\DOOLDQFHVE\(XURSHDQILUPVVLQFHTXHVWLRQLQJLQWHJUDWLRQ" 
R-05-1998 
5DMQHHVK1DUXODDQG-RKQ+DJHGRRUQ 
II 
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,QQRYDWLRQWKURXJKVWUDWHJLFDOOLDQFHVPRYLQJWRZDUGVLQWHUQDWLRQDOSDUWQHUVKLSVDQGFRQWUDF
WXDODJUHHPHQWV 
R-06-1998 
6YHLQ2ODY1nVHWDO 
)RUPDOFRPSHWHQFLHVLQWKHLQQRYDWLRQV\VWHPVRIWKH1RUGLFFRXQWULHV$QDQDO\VLVEDVHGRQ
UHJLVWHUGDWD 
R-07-1998 
6YHQG2WWR5HP¡HRJ7KRU(JLO%UDDGODQG 
,QWHUQDVMRQDOWHUIDULQJVJUXQQODJIRUWHNQRORJLRJLQQRYDVMRQVSROLWLNNUHOHYDQWHLPSOLNDVMR
QHUIRU1RUJH 
R-08-1998 
6YHLQ2ODY1nV 
,QQRYDVMRQL1RUJH(QVWDWXVUDSSRUW 
R-09-1998 
)LQQUVWDYLN 
,QQRYDWLRQUHJLPHVDQGWUDMHFWRULHVLQJRRGVWUDQVSRUW 
R-10-1998 
+:LLJ$VOHVHQ7*U\WOL$,VDNVHQ%-RUGIDOG2/DQJHODQGRJ256SLOOLQJ 
6WUXNWXURJG\QDPLNNLNXQQVNDSVEDVHUWHQ ULQJHUL2VOR 
R-11-1998 
-RKDQ+DXNQHV
*UXQQIRUVNQLQJRJ¡NRQRPLVNYHNVW,NNHLQVWUXPHQWHOONXQQVNDS 
R-12-1998 
-RKDQ+DXNQHV
’\QDPLFLQQRYDWLRQV\VWHPV’RVHUYLFHVKDYHDUROHWRSOD\" 
R-13-1998 
-RKDQ+DXNQHV
6HUYLFHVLQ,QQRYDWLRQ–,QQRYDWLRQLQ6HUYLFHV 
R-14-1998 
(ULF,YHUVHQ.HLWK6PLWKDQG)LQQUVWDYLN 
,QIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJ\LQLQWHUQDWLRQDOSROLF\GLVFXVVLRQV 
R-15-1998 
-RKDQ+DXNQHV 
1RUZHJLDQ,QSXW2XWSXW&OXVWHUVDQG,QQRYDWLRQ3DWWHUQV 
  
1997 
01/97 
6YHLQ2ODY1nVDQG$UL/HSSmODKWL 
,QQRYDWLRQILUPSURILWDELOLW\DQGJURZWK 
02/97 
$UQH,VDNVHQDQG.HLWK6PLWK 
,QQRYDWLRQSROLFLHVIRU60(VLQ1RUZD\$QDO\WLFDOIUDPHZRUNDQGSROLF\RSWLRQV 
03/97 
$UQH,VDNVHQ 
5HJLRQDOLQQRYDVMRQ(QQ\VWUDWHJLLWLOWDNVDUEHLGRJUHJLRQDOSROLWLNN 
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04/97 
(UUNR$XWLR(VSHQ’LHWULFKV.DUO)KUHUDQG.HLWK6PLWK 
,QQRYDWLRQ$FWLYLWLHVLQ3XOS3DSHUDQG3DSHU3URGXFWVLQ(XURSH 
05/97 
5LQDOGR(YDQJHOLVWD7RUH6DQGYHQ*HRUJLR6LULOOLDQG.HLWK6PLWK 
,QQRYDWLRQ([SHQGLWXUHVLQ(XURSHDQ,QGXVWU\ 
 
1996 
01/96 
$UQH,VDNVHQPIO 
1\VNDSQLQJRJWHNQRORJLXWYLNOLQJL1RUG1RUJH(YDOXHULQJDY17SURJUDPPHW 
01/96 - NRUW 
$UQH,VDNVHQPIO 
1%.RUWYHUVMRQ 
1\VNDSQLQJRJWHNQRORJLXWYLNOLQJL1RUG1RUJH(YDOXHULQJDY17SURJUDPPHW 
02/96  
6YHLQ2ODY1nV 
+RZLQQRYDWLYHLV1RUZHJLDQLQGXVWU\"$QLQWHUQDWLRQDOFRPSDULVRQ 
03/96  
$UQH,VDNVHQ 
/RFDWLRQDQGLQQRYDWLRQ*HRJUDSKLFDOYDULDWLRQVLQLQQRYDWLYHDFWLYLW\LQ1RUZHJLDQPDQXIDF
WXULQJLQGXVWU\ 
04/96 
7RUH6DQGYHQ
7\SRORJLHVRILQQRYDWLRQLQVPDOODQGPHGLXPVL]HGHQWHUSULVHVLQ1RUZD\ 
05/96  
7RUH6DQGYHQ
,QQRYDWLRQRXWSXWVLQWKH1RUZHJLDQHFRQRP\+RZLQQRYDWLYHDUHVPDOOILUPVDQGPHGLXP
VL]HGHQWHUSULVHVLQ1RUZD\ 
06/96 
-RKDQ+DXNQHVDQG,DQ0LOHV 
6HUYLFHVLQ(XURSHDQ,QQRYDWLRQ6\VWHPV$UHYLHZRILVVXHV 
07/96  
-RKDQ+DXNQHV
,QQRYDWLRQLQWKH6HUYLFH(FRQRP\ 
08/96 
7HUMH1RUGRJ7URQG(LQDU3HGHUVHQ 
(QGULQJLWHOHNRPPXQLNDVMRQXWIRUGULQJHUIRU1RUJH 
09/96  
+HLGL:LLJ 
$QHPSLULFDOVWXG\RIWKHLQQRYDWLRQV\VWHPLQ)LQPDUN  
10/96 
7RUH6DQGYHQ
7HFKQRORJ\DFTXLVLWLRQE\60(¶VLQ1RUZD\ 
11/96 
0HWWH&KULVWLDQVHQ.LP0¡OOHU-¡UJHQVHQDQG.HLWK6PLWK 
,QQRYDWLRQ3ROLFLHVIRU60(VLQ1RUZD\ 
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12/96 
(YD1 VV.DUOVHQ.HLWK6PLWKDQG1LOV+HQULN6ROXP 
’HVLJQDQG,QQRYDWLRQLQ1RUZHJLDQ,QGXVWU\ 
13/96 
%M¡UQ7$VKHLPDQG$UQH,VDNVHQ 
/RFDWLRQDJJORPHUDWLRQDQGLQQRYDWLRQ7RZDUGVUHJLRQDOLQQRYDWLRQV\VWHPVLQ1RUZD\" 
14/96 
:LOOLDP/D]RQLFNDQG0DU\2¶6XOOLYDQ 
6XVWDLQHG(FRQRPLF’HYHORSPHQW 
15/96 
(ULF,YHUVHQRJ7URQG(LQDU3HGHUVHQ 
3RVWHQVVWLOOLQJLGHWJOREDOHLQIRUPDVMRQVDPIXQQHWHWHNVSORUDWLYWVWXGLXP 
16/96 
$UQH,VDNVHQ 
5HJLRQDO&OXVWHUVDQG&RPSHWLWLYHQHVVWKH1RUZHJLDQ&DVH 
 
1995 
01/95  
+HLGL:LLJDQG0LFKHOOH:RRG 
:KDWFRPSULVHVDUHJLRQDOLQQRYDWLRQV\VWHP"$QHPSLULFDOVWXG\ 
02/95  
(VSHQ’LHWULFKV 
$GRSWLQJDµKLJKWHFK¶SROLF\LQDµORZWHFK¶LQGXVWU\7KHFDVHRIDTXDFXOWXUH 
03/95  
%M¡UQ$VKHLP 
,QGXVWULDO’LVWULFWVDVµOHDUQLQJUHJLRQV¶$FRQGLWLRQIRUSURVSHULW\ 
04/95  
$UQH,VDNVHQ 
0RWHQUHJLRQDOLQQRYDVMRQVSROLWLNNIRU1RUJH 
  
1994 
01/94  
.HLWK6PLWK 
1HZGLUHFWLRQVLQUHVHDUFKDQGWHFKQRORJ\SROLF\,GHQWLI\LQJWKHNH\LVVXHV 
02/94  
6YHLQ2ODY1nVRJ9HPXQG5LLVHU 
)R8LQRUVNQ ULQJVOLY 
03/94  
(ULN65HLQHUW 
&RPSHWLWLYHQHVVDQGLWVSUHGHFHVVRUV–D\HDUFURVVQDWLRQDOSHUVSHFWLYH 
04/94  
6YHLQ2ODY1nV7RUH6DQGYHQRJ.HLWK6PLWK 
,QQRYDVMRQRJQ\WHNQRORJLLQRUVNLQGXVWUL(QRYHUVLNW 
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05/94 
$QGHUV(NHODQG 
)RUVNHUPRELOLWHWLQ ULQJVOLYHWL 
06/94  
+HLGL:LLJRJ$QGHUV(NHODQG 
1DWXUYLWHUQHVNRQWDNWPHGDQGUHVHNWRUHULVDPIXQQHW 
07/94  
6YHLQ2ODY1nV 
)RUVNQLQJVRJWHNQRORJLVDPDUEHLGLQRUVNLQGXVWUL 
08/94  
+HLGL:LLJRJ$QGHUV(NHODQG 
)RUVNHUPRELOLWHWLLQVWLWXWWVHNWRUHQL 
09/94  
-RKDQ+DXNQHV
0RGHOOLQJWKHPRELOLW\RIUHVHDUFKHUV 
10/94 
.HLWK6PLWK 
,QWHUDFWLRQVLQNQRZOHGJHV\VWHPV)RXQGDWLRQVSROLF\LPSOLFDWLRQVDQGHPSLULFDOPHWKRGV 
11/94 
(ULN65HLQHUW 
7MHQHVWHVHNWRUHQLGHW¡NRQRPLVNHKHOKHWVELOGHW 
12/94  
(ULN65HLQHUWDQG9HPXQG5LLVHU 
5HFHQWWUHQGVLQHFRQRPLFWKHRU\–LPSOLFDWLRQVIRUGHYHORSPHQWJHRJUDSK\ 
13/94  
-RKDQ+DXNQHV
7MHQHVWH\WHQGHQ ULQJHU–¡NRQRPLRJWHNQRORJL 
14/94  
-RKDQ+DXNQHV
7HNQRORJLSROLWLNNLGHWQRUVNHVWDWVEXGVMHWWHW 
15/94  
(ULN65HLQHUW 
$6FKXPSHWHULDQWKHRU\RIXQGHUGHYHORSPHQW–DFRQWUDGLFWLRQLQWHUPV" 
16/94  
7RUH6DQGYHQ
8QGHUVWDQGLQJ5	’SHUIRUPDQFH$QRWHRQDQHZ2(&’LQGLFDWRU 
17/94  
2ODY:LFNHQ 
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